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(54) CONCOMITANT DRUGS 

•I, 

(57) The present invention relates to a pharmaceu- 
tical agent containing one or more kinds of a p38 MAP 
kinase inhibitor and/or a TNF-a production inhibitor and 
one or more kinds of drugs selected from the group con- 
sisting of (1) a non-steroidal antiinflammatory drug : (2) 
a disease-modifying anti-rheumatic drug, (3) an anti-cy- 



tokine drug ; (4) an immunbmodulator, ) a steroid and 
(6) a c-Jun N-terminal kinase inhibitor in combination. 
This combination agent is useful as a prophylactic or 
therapeutic agent o1 the diseases such' as rheumatism., 
arthritis and the like, and other diseases. 
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Description . , • 

Technical Field 

So, PreSem ' inV6n,i0n 10 £ -*-ion ^en, o, a p3B MAP k ,nase inhibitor o, a TNr-o. producnon 

Background Art 

««• (Koj. A.. Bipch^^^ 13 - l7 CS 8 r 9 /n 9 aZSTJ '"T * ,n,eC "° n ^ Cel,ula ' 

.mmune response when .hey are preeem at an -nn.L -1 9 Cy ^ P ' 8y imponenl roles ln tne 

w«h a va,ie,y o, inf.ammaid.s a^eT n a e To A LTon"'' ' h ° U9m """ "* is associate' 

which was clonedas a homologue of MAP S^? n ^d '1? """'^ * 941 " 94& (1991)) p38 ^AP -kinase 

. -ransducion system coupled with ,ecel r ^d he eT - nl^T °' D, ° dUC "° n °' * heSe Cy,0kine£ anc ' *"al 
a drug for ueating inflammatory disea^ Stein B AnL^on n ? ' hC mhibiIi ° n °' 038 MAP kinase P'ovtoes 
Bristol. J.A., Academic Press, vol.3 t . pte' ' A^^x^^ ^ ^ 

rOOO, On ,he other hand, as ,hiaJe e c r ~ 

■ 1) 1.3-lhiazole derivatives represented by the formula ■ ' 




W. hydroxy,, carboxyl or lower a, oxycalon o a ohenv, o ^ ' " f 9r0UP ° P,i0na " y havin 9' as sub »t 
S-cardoxyethenylorS-carboxy-i-propeny f£ epresen^^' vrl,' 0 ' a '' y ^ 95 Subs,rtu ^>. carboxyl. 
alky., R3 represents a phenyl group optionaHy havinc as sdbs S W ° P, '° nally ^''^ a£ subsIi '^«^ lower 
or methylenedioxy, or saJ thereof , ^^2^1^^ V*' ^ ^ ^ 
boxane A 2 (TXA 2 ) synthase-inhibitory and platelet S.^f' an,Hnfla ™ory anti-ulcera.ive, throm- 
2) 1 .a-lhtaoto derivatives fmm^C!l!t^^^^ ,JP * 60 58981 )■" 




* represents a pyridy, group optiohally JS^^^Z* ,0,,P ° P,i0na,ly haVin 9 
having subsiituent(s), or salts thereof, which hale ^na oes I ° n P< ?' rePreSemS 8 Phe " yl 9rOU P °P ,ional 'y 
synthase-inhibrtory, and p.late.el coagu.aJ ^^SS^^T™^ ^ 
3) 1 .3-lhuaole derivatives represented by the formula: ss (JP A 61 1 0580), 
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wherein R 1 represents an alkyl group, an alkenyl group, an aryl group, an aralkyl group: a cycloalkyl group, a 
heterocyclic group employing carbon as an attachment point or an amino group optionally having substiluent(s) 
R 2 represents a pyridyl group optionally substituted with' alkyl group(s), R 3 represents an aryl group optionally 
having substituent(s): or salts thereof, which have analgesic, antipyretic, anti-inflammatory, anti-ulcerative, TXA. 
synthase-inhibitory, and platelet coagulation-inhibitory'activities (USP'4. 612. 321 5 
4) a compound ot the tormula 



15 



20 




2b 



30 



wherein R"" ,: represents an optionallysubstituted pnenyl, R 2 represents C-,. 6 alkyl or (CH 2 j h Ar. n represents 0-2: Ai 
represents an optionally substituted phenyl. R 3 represents a hydrogen or C-,.- alkyl. R 4 represents a hydrogen 
C v4 alkyl and the. like.. R 5 represents a hydrogen or C V(fl alkyl, R 6 represents a hydrogen, C V4 alkyl and the like 
or a salt thereo! having an inhibitory activity ot gastric acid secretion (JP-T7-503023, WO93/15071 ) : i 
5) a compound ot the tormula , 



35 



N 



N 




N 




,NR 5 R 6 



_4 

R 



40 



wherein R 1 represents pyridyl and the like, R 2 represents phenyl and the like, R 3 and R 4 represent a hydrogen or 
methyl, R 5 represents methyl and the like, and R 6 represents a hydrogen, methyl and the like, or a salt thereof, 
which is an antiinflammatory agent and antiallergic agent (DE-A-3601411) : . 
6) a compound of the formula 
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R 



Jl /^NHSO.R 1 



N 



wherein R 1 represents a lower alkyl substituted by halogen, R 2 represents pyridyl and the like, and R 3 represents 
phenyl and the like, or a salt thereof, having an antiinflammatory, antipyretic, analgesic and antiallergic activity 
(JP-A-5-70446), and . 

7) a thiazole compound of the formula , 
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lower alky, group(s) apd the like anT4 ? e o,pl„ .^p.esems a cycloalkyl group optionally substituted 

.ica.ly.acceptab.eU^eol Sv s ZZ ^^^T** ^ *"* ^ « ■ P^ace u' 
11.49762). se ecuve inhibitory activity of TN!i-,-o production and/or IFf\! : y production (JP-A- 

[0005] yyooo/64894 describes tnat an optionallv N-oxidized compound presented by the formula: 



N 




(I) 



n represents an aromatic group optionally having substituem- 

op«iZ"r a lin; E SSnr m 3 Pyndyl 9r ° UP OPIIOna " y haVinS » — ,,c hydrocarbon 9 ,ou P 

X represents an oxygen aiom or an optionally oxidized sulfur atom ' " ' 

2 ^presents a^bond or a divalS acvclte htdrnS 9 P ° P " 0na " y h8Vin9 subsIhuen ^ °' arvacyl group) and 
hasa superiors MAP ^^^^^^^ ^ - -alt thereof/ 

apeutic agent for P 38 MAP kinase re.ated ^tl^T^^T " U£e,U ' " 3 " ^ 

[0006] Moreover WOOO/63204 describes that a compound of the formula 



R. 





wherein 



a 
b 

2 
W 



is Nor C: 

is CH when a is N, or O when a is C- 

denotes^singie or a doub.e bond dependent upon Whether the azole ring is an indole or an oxazole ring; 
is -NR 6 -Y-. -O- or-S- 
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a bone'; 1 , 

R 2 is phenyl- group, optionally substituted by one or more substituenis selected trom the group consisting of a hal- 
ogen atom, trifluoromethyl.'cyano. amido : thioamido, camoxyiate. thiocarboxylate : C 1-4 alkoxy, C V4 alkyl. amino, 
and mono- or di-C,_ 4 alkylamino: *. ■ 

R 3 is a. hydrogen atom, a halogen atom.. C V10 alkyl group. C v4 alkenyl group, C s . 10 cycloalkyl group, C 5 . 16 hetero- 
cycloalkyl group, C 6 . 18 aryl group, C 3 . 16 heteroaryl group oi -CH=N-NH-C(NH)NH 2: (each of which is. optionally 
substituted by 1 to 4 substituenis selected trom C v4 alkyl optionally substituted by hydroxy, halogen atom, halo- 
substiluted-C V4 alkyl, hydroxy. C\. A alkoxy, C v4 alkyJthio. carooxy. carbonyl optionally substituted by C v6 alkyl 
or C v6 alkoxy. amino.. mono- or di-C V4 alkylamino and 5 to 7 membered N-heterocyclic group optionally further 
containing heteVoatom(s)); 

R b is C 6 . 1B aryl group, C 3 . 1f heteroaryl group or C 3 . 12 cycloalkyl grouo each of which is optionally substituted by 1 
to4 substituents seleciedfrom C V4 alkyl. halogen, halo-substitued-C.,., atkyl. hydroxy. C v4 alkoxy. C V4 alkylthiO: 
amine, mono-' or di-C Vl5 alkylamino and 5 to 7 membered N-neterocyclic group optionally funher containing 
heteroatom(s), or a salt thereof nas a p38 MAP kinase inhibitory activity and is useful as a prophylactic or ther- 
apeutic agent of rheumatoid arthritis and tne like. , ' 

t i 

p 

Disclosure of the Invention 

■ 4 . 

I 

[0007] The present invention aims at provision of. a combination agent of a p36 MAP kinase inhibitor or a TtyF-o 
production inhibitor. 

[0008] In view of the above-mentioned problems, the present inventors, have conoucted intensive studies and found 
that use of a p38 MAP kinase inhibitor or a .TNF-a production inhibitor and one or more kinds of drugs selected from 
the group consisting of (1) a non-steroidal antiinflammatory drug. (2) a disease-modifying anti-rheumatic arug, (3) an 
anti-cyiokine drug, (4) an immunomodulator, (5) a steroid and (6) a c-Jun N-tenriinaT kinase inhibitor-affords eflective 
treatment- of diseases such as rheumatism, arthritis and the like. Based on this finding, the present inventors have 
conducted further studies and completed the present invention. 

[0009] Accordingly, the present invention relates to - 



[1] a pharmaceutical agent comprising one or more kinds of a'p38 MAP .kinase inhibitor and/or a TISJF-o. production 
inhibitor and one or more kinds of drugs selected from the group consisting oi (1 ) a non-steroidal antiinflammatory 
drug (NSAIDs)/ (2) a disease-modifying antirheumatic drug (DMARDs), (3) an anti-cytokihe drug, (4) an immu--" 
•nomodulaW (5) a steroid and (6) a c-Jun N-terminal kinase inhibitor in'combination, 

[2] the pharmaceutical agent of [1], wherein the p38 MAP kinase inhibitor and/or the TNF-a- production inhibitor 
are/is a 1 .3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituents, or 
a salt thereof or a prodrug thereof, 

[3] the pharmaceutical, agent of [1], wherein the p38 MAP kinase- inhibitor .and/or the TNF-a production inhibitor 
are/is a compound represented by the lormula 




(la) 



wherein 

R 1 represents a hydrogen atom, a hydrocarbon group optionally having substituent(s) : a heterocyclic group 

optionally having substituent(s) ; an amino group optionally having substituent(s) or an acyl group; 
R 2 represents a pyridyl group optionally having substituent(s); and 

R3 represents an aromatic group optionally having substituent(s), a salt thereof or a prodrug thereof, 

[4] the pharmaceutical agent of [1], wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is an optionally N-oxidi2ed compound represented by the formula: 
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(ID 



r 0 upo^orZ r hT ,S 6 T° 9en £ h V drocsrbon Sroup optionally having subs,i,uen,s,e heterocyclic 

R "epTe Z a I ^ " ^ 9 '° UP ° P,i ° na,ly h3Vin9 0i an «*' ^ > 

^ represents an aromatic group optionally having substituenK • 

^ssir 9,ouc oo "°" a " y ~ - - — * 

X- represents an oxygen atom or an-optionaliy oxidized sulfur atom 

or an acy, gJpTanc ' ' " ^ ^ 6 hy0rocart3on 9™P °P"°nal,y having subs.iiuen,, ' 

' or ^"heret d ' Valem h ^ rt »" W °P-na„y havi.no subs,i,uen,s, or a sal, .hereol. 

15] ,he pharmaceu.ica, agen, of wherein ,he c3B MAP kinase inhibitor and/o, ,he TIMF-a production inhibito, 

N-^4-4-melhoxyph e n y i).2-me,hyM;3Mhia 2 6l-5- y i].2.pvrid y i]ben2amide 

N-4 •2-e,hy|.4M3-me.nylpheny„. 1 ,3.,hia2ol-5.yl]-2- P yridyl]pnenylace,am,de 

f hen . yl) - 2 -P r °Py M ,3 : ihtezol-5.yrj.2-pyridylJphenylacetamide ' " 
N mm" S V ■ -k t melhy ' Phenyl) - 1 ^ hi£20| - 6: y | )- 2 -Py rid y | ]Pnenylacetarr 1 ide ' ' ' 

N- -'^^ " 
N 4 2-elhy-4-(3-methylphenyl)-l ,3-lh,azol-5-yl].2-pyridyl]ben 2 a m ide. 

N If^^T t ^ e ^- 1 * thte * 5 ^2-Pyrt^H-phenylb U |yr«nli- ■ 
^^ ( J met ^ lphenyl) " 2 ^ 

N- 4- 2-buty -4.(3-me,hylphenyl).l ,3.thia Z ol--5.yl].2-pyhdyl]ben 2 amide. 

n'm^"^!! " <3 : methy ' Phenyl) " 1 • 3 - thia20, - 5 -y | ]-2-Pyriclyl]-3- P henyl pra pionamide ■ 
J^J~ J^^~ ^ ! ^ ^'"^'^^^'^^'J ~ (^i— methyl e nj^l J— 1 : 3-thia2ol-5-yl]-2-pyridyl]berizamide 

N- 4- 2- 4-fiuorophenyl)-4.(3-melhylphenyl)-l ,3-,hia2ol-5.yl].2-pyridyl].3.phenylpropionamide 

N 4' ft 22 1 J me ' hy,P h henyl )- 1 = 3 -t hi «°'-5-y']-2-pynd y i)-N-(2- P h e n y iethy.) a mine. 
N-[4-[2-elh y -4-(3-methylphenyl)-1 .3-lhia20l-5-yl]-2-pyridyl]-N-(3-phenyl P ropyl)amine 

N- 4" 'I 2 f f PrOpy, - 1 . 3 - ,hia20| - 5 -y | ]- 2 -Py r ^»-N-(2.pheny.ethy„amine. 
N [4-|4-(3-methylphenyl)-2.pro P y|.l : 3-thia2ol-5-yl]-2- P yridyl].N-(3. p henylpropyl)amine 

N M ft buti/l 41^ "^^!h y ! P I>^^ y ^"^ :3 "'^'^"' ^"y')"2" P y r idyl]-N-(2- P henylethyl)amine. - 
N-[4-I2-buty ^(S-methylphenylM .3-thi a 20i:5- y i].2, P yrid y l]-N-(3- P hen y ipro P yl)amine 

k, \a Ya « u P^y'^-^-^yM'opnenylM :3-lhia2ol-5-yl]-2-pyridyl]-N-(3-phenvlpropvnamine 

N- 4- 4- 3-melhy lp hen y i). 2 .(4-melh y i S ulfonyl P hen y o:i ! 3-thia2ol-5- y ; 2- Py idyl benzamide 

N- 4- 4- 3-met yl P hen y i)-2-(4.methy.surfon y i P henyl).l ! 3-lhi a2 ol-5- ^ZS^Ta^e 

N let' ITsS 

6nZyl N - |4 -' 4 -(. 3 - melh y | P h en y i)-2-(4-melhylsulfonyl P henyl)-1 ,3-thia2o|.5-yl]-2-pyridyl]amine ; 



6 
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N-|4-|4-(3-methylphenyl)-2-(4-methylsurtonylphenyl)-1 : 3-thiazol-5-yl]-2-pyridyl]-N-(3-pnenylpropyl)amine } 
N-|4-|4-(3-methylphenyl)-2-(4-methylsul1onylphenyl)-1 : 3-thiazol-5-yl]-2-pyridyl]-N-(2-phenylethyl)amine^ 
N-(4.tluoroben2yl)-N-[^-|4-(5-methylphenyl)-2-(4-methylsultonylphenyl)-l .3-thiazol-5-yl]-2-pyridyl]amine. 
(S)-NH4-(3-methylphenyl)-5-(2Ml-phenylelhylamino)-4-pyridyl)-l .S-tniazpl-2-yljnicotinamide. 
(R)-N*|4-(3-methylphenyl)-5-(2-(l-phenylethylamino)«4-pyridyl)-l .S-thiazol^-yljnicolinamide. 
(S)-N-|4-(3-methylphenyl)-5-(2*(T-phenylethylamino)-4-pyridyl)-1 ,3-thiazol-2-yl]-2-methylnicotinamide ; . 
(R)-N-|4-(3-methylphenyl)-5M2-(i-phenylethylamino)-4-pyridyl)-l .3-lhiazol-2-yl]-2-methylnicotinamide, 
(S)-N-|4-(3-methylphenyl)*5-(2-(T-phehylethylamino)-4-pyridyl)-i .3-thiazol-2-yl]:2-cMoronicotinamide. . 
(R)-N-[4-(3-methylphenyl)-5-(2-( l -phenylelhylamino)-4-pyridyl)-l .3-thiazol-2-yl]-2-chloronicotinamide. 
(S)'N-I4-(3-meth^lphenyl)-5-(2-(T-phenylethylamjno)-4-pyridyl)-T :3:lh'iazol-2-yl]-2-methoxy nicotinamide.. 
(R)-N-I4-(.3-methy!phenyl)-5-(2-( vphenylethylamino)-4-pyridyl)-l .3-thia?ol-2-yl]-2-methoxynicotinamide.. 
N-|5-(2-benzylamino-4-pyridylV4-(3-methylphenyl)-1 ; 3-thi.azol-2-yljnicotinamide ( ' 
N-|5 J (2-Denzylarnino-4-pyridyl)-4-(3-meinylphenyl)-1 ; 3-lhiazol-2-yl]-2-meinoxynicotinamide : 
N-|5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)*i .S-thiazol^-yiJ^-chlof ©nicotinamide, 
N-|5-(2-benzylamino-^-pyridyl)-4-(3-melhylphenyl)-1 : 3-1hiazol-2-yl]-2-metnylnicoiinamide. 
N-|5-(2-bGnzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 3-lhiazol-2-yl]nicotinamidG ; 
N-|5-(2-benzoylamino-4-pyridyl)-4-(3'methylphenyl)-1 ? 3-lhiazol-2-yl]-2-methylnicoiinamide : 
r\!-|5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-l ^-thiazpl^yl^-chloronicotinamide. 
N-|5-(2-benzoylamino-4-pyridyl)-4-(3-mGthylphGnyl)-1 : 3-1hiazol-2*yl]-2-methoxynicoiinamidG. 
(S)>N-(l-pnGnylethyl)-4-|2-elhyl-4-(3-metnylphenyl)-l .3-thiazol-5-yl]-2-pyridylamine. 
(R)-N-(l -phGnyleihyl)-4-|2-ethyl-4-(3-mGlhylphenyl)-T ; 3-lhiazol-5 : yl]-2-pyridy!amine. 
(S)-N-(i-phGnylGthyl)-4-|4-(3-me1hylphenyi)-2-propyM .3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(l -phenylethyl)-4-|4-(3-methylphenyl)-2-Dropyl-r.3-lhiazol-5-yl]'2-pyridylaminG ; 
(S)>N-(l-phenylelhyl)-4'|2-butyl-4-(3-methylphGnyl)-T ; 3-thiezol-5-yl]-2-pyridylamine. 
(R)-N-(l -phenylethyl)-4-[2-butyl-4-(3-methylph6nyl)-l : 3-thiazol-5-yl]-2-pyridylamine; 
(S)-N-(Vphenylelhyl)-4.[4-(3-melhylphenyl)-2-(4-methylthiophenyl)-l .3-thiazol-5-yl]-2-pyndylamine, 
(R)-N-(i -phenylethyl)-4:-|4-(3-methylphenyl)-2-(4-m 

•(S)-Nr(l-phenylfeihyl)r4-[4-(3-methylphen70-2-(4-meihylsul1onylphenyl^-i ,3-thiazol-5-yl]-2-pyridylamine ; 
(R)-N : (1 -phGnylGthyl)-4-|4-(3-mGthylphenyl)-2-(4-melhylsu!1onylphGnyi)-1 .3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(l -phenylethyl)-4-|2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ; 3-thiazol-5-yl]:2-pyridylamine, 
(R)-N-(i -phenyiethyl)-4-|2-(4MluprophenylH*(3'nriethylphenyl)-l 3-thiazol-.5-yl]-2-pyridylamine ; ora salt thereof .■ 
•[6] the pharmaceutical agent of [T], wherein the p3B MAP kinase inhibitor and/or the TNF-ot production inhibitor 
are/is a compound'represented by the formula 




wherein 

a is Nor C; 

b is CH when a is N ; or O when a is C; 

denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole ring; 
Z b isNorCH; 
W b Js-NR 6b -Y b v-0-or-S-, 

• where R 6b is a hydrogen atom ; alkyl group : C 3 . 8 cycloalkyl group, C 3 . 8 cycloalkyl-C^ alkyl group, 

C 6 . 18 aryl group, C 3 . 18 heteroaryl group, C 7 . 19 aralkyl group or C 4 . 19 heteroaralkyl group, and -Y b - is C V4 

alkylene group or a bond; 

R 2b is phenyl group, optionally substituted by one or more substituents selected from a halogen atom, trifluor- 
omethyl, cyano, amido, thioamido. carboxylate. thiocarboxylate, C,. 4 alkoxy, C r _ 4 alkyl. amino, and mono- 
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o r d»-C V4 alkylamino: ' 
R 3b is 8 , hydrogen , atom, a halogen atom. C V10 alky! group. C 2 . a alkeny. group. C V10 cycloalkyl croup: C- 
he,e ocycloalkyl grqyp, C 6 , 6 ary, g.oup. C 3 , f heteroary. group or -CH= N-NH-C(NH)f\IH ? iwhe.ein el" 
alkyl group, Cj., alkenyl group, C 3 . 10 cycloalkyl group, C 3 . lf he.erocvcloalkyl oroup. C fi aryl qroup C 
heieroary, group and -CH=N-NH,C«NH)NH ? are each optiona.ly substituted by i ,o 4 stbs.i.uen.s seiSeO 
from C,- alkyl optionally substituted by hydroxy, halogen atom, halo-substi.u.ed-C, 4 alkyl hyd.oxy C 
alkoxy, C alkylthio, carboxy, carbonyl optionally substituted by C ve alkyl or. C,. 6 alkoxy. amino, mono- or 
- _ rt-C M alky ammo and 5 to 7 membered N-he.erocyclic group optionally further containing heieroa.om(s)l ■ 
' s C eos aryl group. C 3 . ie heteroaryl group or C 3 . 12 cycloalkyl group each of which is optionally substituted 

C 1,1 Se ' eCled "° m Cl a a ' kyl ' ha '° 9en ^ ^lo-substuued-C^ alkyl. hyd.oxy.-C, t alkoxy 

C , alkylthw, am.no,mono- or di-C VJ alkylamino and 5 to 7 membered N-he.erocvclic group optionally 
lurther containing heteroaiom(s), or a salt thereof or a prodrug inereof. ' 

.17] the pharmaceutical egen. of |-,]. which is a prophylactic or iherapeu.ic agen. ol astnma chronic obdruclive 
pulmonary disease (COPD). allergic disease. inflamma.Ton, Addison's disease, autoimmune ZZlTctneZ* 
^ riZZST ? 0hn,Sdi£eaSe = P ~ -rebra, hemorrhage. c^lZZ. 

.Toh mTm I! r br£m eGema ' muHiple £Cle ' 0£iE = A ^ ei ™'s disease. Parkinson's disease, amyo- 

mon^ n T T' S,e£ anhMllS 0£,e ° POrosi ^ l0 * em ' a Crohn's disease, ulcerative colitis, chronicpnL 

Jakob o.se c se, y.rus infection, atopic dermatitis. AIDS encephalopathy, meninoitis. angina pectoris card.ac in ■ 
arc ion, congestive heart failuie. chronic cardiac deficiency,. acute myocardial infarction prognose oi ca d iac n 
arction, hy P ertens,on. acutecardiac deliciency. hepatitis, kidney failure. nephri.is. malignan, .umor ilu oogic I 
IS Tnn e a ; £0C ' a ^ W ' lh ,ranSPlam£ " 0n - °' ,aly£i£ hyP0,enS ' 0n ° r intravascular coagulation 

ostroali" 6 C 39en1 0< N l£ 8 P,0Phy ' aC,iC ° r thera ^ a 9em of cnronic rheumatoid arthritis or 

|9] a method for the prophylaxis or treatment ol asthma, chronic obstructive pulmonary disease (COPD) alleroic 
disease, inflammation. Addison's disease, au,o,mmune nemoly.ic anemia, systemic lupus erythemato^ C ohn' 
disease, pscrias.s, rheumatism, cerebral hemorrhage, cerebral infarction, head Irauma spinal co d , [ua b I n 

thr^sTe™ [e SC]e ^ M T mef& d ' £eaS " Parkin£ ° n ' S dlSea£e : am ^' hic -fero s dSs a ' 
n^s^TT' S 1° m C :° hn ' £ dl£ease - ' ulceraI ^ colitis; chrome pneumonia, pulmonary silicosis, pulmc 
Zc'ermt ' iTsTZ^TT" ar,e - s ^ro £l s, Creutz.eldt-Jakob disease,, virus infection, 

atopic dermatitis AIDS encephalopathy, meningitis, angina pectoris,, cardiac infarc.ion. congestive heart failure 
chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac infarc.ion. hypertension acute a d ia C 

SETS P h ' " ,ai ' Ur ^ nePhri,iE: ma ' i9nam toTter ' — 0, 09-l rejection "associated £Z spfcn 
aton, d.alys.s hypotension or disseminated intrayascular coagulation, which comprises administration o an ef- 

« c,le a amo n n^::" ^ ? ^ ^ W * 1 ^ and/ ° r 3 ™ F « P' 0 **™ '"^ 

fla^aforvTuo n Z^T 1 ° *"* ,he 9f ° UP C ° nsiS,in9 ° f < 1 > a non-steroidal antiin, 

5) a 3d and a T ^ M ' C * U ° 1 (3) ™ *"8. (4) an immunomodulator. 

(o) a steroid and (6) a c-Jun N-terminal kinase inhibitor in combination to a mammal 

[10] a method for the prophylaxis or treatment of chronic rheumatoid arthritis or osteoarthritis which comprises 
J 1 * '"J *» e " eC,iVe ^ « one - — . P38 MAP kinase inhibitor and/or a Tn " a prod So 

inhibitor and an effect-ye amount of one or more kinds of drugs selected from the group consisting of 11) a non- 
steroida. an .inflammatory drug, (2) a disease-modifying anti-rheumatic drug. (3) an anti cytokine drug 4 an im 
munomodutator, (5) a steroid and (6) a c-Jun N-.erminal kinase inhibitor in combination to a mamma?' 

IL US nf I 0 "' ° r , m °, r l k : ndS °' 3 P38 MAP kin8Se inhibi,or and/or a TNF-a production inhibitor and one or more 
21 f K ^ ,r ° m 9r ° UP C ° nSiStin9 ° f (1) 3 non ^ercidal antiinflammatory drug. (2) a disease 
.modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomodulator. (5) a steroid and (6) a c-Jun N- 
termmal kinase mhibitor for the production of a prophylactic or therapeutic agen, of asthma cnronic ^ obstructive 
pulmonary d,sease (COPD), allergic disease, inflammation, Addison's disease, autoimmune VeZlTa ^ emia 

h adTurLTa c 6 o^ 

head trauma, sp.nal cord injury, brain edema, multiple sclerosis, Alzheimer's disease. Parkinson's disease amvo 

ITT SC ' e T' di8be,eS: arthri,i ^ os,eo P" 0 ^ -emia, Crohn's disease, u^c^ ^^. 
monia, pulmonary s.hcosis, pulmonary sarcoidosis, pulmonary tuberculosis. cachexia. arteriosclerosis Cremzfefd"- 
Jakob d,sease, yirus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris carS ac n - 
arc .on. congestiye head fai.ure, chronic cardiac deficiency, acute myocardia. infarction prognos'of ca diac in - 
arction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignan. tumor iluTotoo icll 
ejecon associated wrth transplantation, dialysis hypotension or disseminated intravascular coaguZn tnd 
[12] use of one or more kinds of a p.38 MAP kinase inhibitor and/or a TNF-a production inhibitor and one or more 
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t 

• kinds ot drugs selected trom the group consisting 'of (l) a non-steroidal antiinflammatory drug, (2) a disease- 
modifying anti-rheumatic drug : (3) an anti-cytokine drug, (4) an immunomodulatory (5) a steroid and (6) a c-Jun N- 
terminal kinase inhibitor for^he production of a prophylactic or therapeutic agent of chronic rheumatoid arthritis or 

osteoarthritis. . . • 

•i 

[0010] The present invention also relates to 

1 1 3] a pharmaceutical agent comprising one or more kinds ol a p3B MAP kinase inhibitor and/or a TNF-a production 
inhibitor and one or more kinds of drugs selected trom the'group consisting ot (1) a non-steroidal antiinflammatory 

to drug : (2) a disease-modifying anti-rheumatic drug : (3) an anti-cytokine drug : (4) an immunomodulator, (5) a steroid. 

(6) a c-Jun N-lerminal kinase inhibitor, (7) an angiotensin converting enzyme inhibitor (8) an angiotensin II receptor 
antagonist (9) a diuretic drug : (10) a cardiotonic drug. (11) a p receptor antagonist. (12) a Ca sensitizer (13) a Ca 
channel antagonist, (14) an anti-platelet drug or anticoagulator and'(l5) an HMG-CoA "reductase inhibitor. 
[14] the pharmaceutical agent of |1] or |13], which is a prophylactic or therapeutic agent of asthma, chronic od- 
structive pulmonary disease (COPD). allergic disease, inflammation. Addison's disease, autoimmune hemolylic 
anemia, systemic lupus erythematosus. Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral 
infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis. Alzheimer's disease, Parkinson's dis- 
ease, amyotrophic lateral sclerosis, diabetes arthritis, osteoporosis, toxemia. Crohn's disease, ulcerative colitis 
chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, aneriosciero- 

20 sis. Creutzfeldt-Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris. 

cardiac infarction, congestive heart failure, chronic cardiac deficiency : acute myocardial infarction, prognosis of 
cardiac infarction, hypenension, acute cardiac deficiency, hepatitis: kidney failure, nephritis, malignant tumor, im- 
munological rejection associated with transplantation, dialysis hypotension or disseminated intravascular coagu- 
lation. ... 

[15] a method lor the prophylaxis or treatment ol asthma, chronic obstructive pulmonary disease (COPD), allergic 
disease, inflammation. Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus, Crohn's 
■ disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, -head trauma, spinal cord'injury, brain- 
edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes,- a*-, 
thritis. osteoporosis, toxemia. Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmo-, 

3D nary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob disease, virus infection. 

atopic. dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart failure, 
. chronic cardiac deficiency, acute myocardial infarction, 'prognosis of cardiac infarction, hypertension, acute cardjac 
.deficiency, hepatitis, kidney failure, nephritis, malignant tumor immunological rejection associated with transplan-. 
tation, dialysis hypotension or disseminated intravascular coagulation, which comprises administration ol an ef- 

35 fective amount of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production inhibitor and an 

effective amount of one or more kinds of drugs selected from the group consisting of (1) a non-steroidal antiin- 
flammatory drug, (2) a disease-modifying anti-rheumatic drug : (3) an anti-cytokine drug,. (4) an immunomodulator. 
(5) a steroid, (6) a c-Jun N-terminal kinase inhibitor, (7) an angiotensin converting enzyme inhibitor (8) an angi- , 
otensin II receptor antagonist (9) a diuretic drug : (10) a cardiotonic drug, (11) a p receptor antagonist, (12) a Ca 

40 sensitizer. (13) a Ca channel antagonist, (14) an anti-platelet drug or anticoagulator and (15) an HMG-CoA reduct- 

ase inhibitor in combination to a mammal. 

[16] use of one or more kinds of a p38 MAP kinase inhibitor'and/or a TNF-a production inhibitor and one or more 
kinds of drugs selected from the'group consisting of (i) a non-steroidal antiinflammatory drug. (2) a disease- 
modifying anti-rheumatic drug, (3) an anti-cytokine drug: (4) an immunomodulator, (5) a steroid, (6) a c-Jun N- 

*5 . . terminal kinase inhibitor, (7) an angiotensin converting enzyme inhibitor, (8) an angiotensin II receptor-antagonist, 
(9) a diuretic drug, (10) 'a cardiotonic drug, (11) a p receptor antagonist, (12) a Ca sensitizer, (13) a Ca channel 
antagonist, (1 4) an anti-platelet drug or anticoagulator and (1 5) an HMG-CoA reductase inhibitor for the production 
of a prophylactic or therapeutic, agent of asthma, chronic obstructive pulmonary disease (COPD), allergic disease, 
inflammation, Addison's disease, autoimmune hemolylic anemia, systemic lupus erythematosus, Crohn's disease, 

50 psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction,, head trauma, spinal cord injury, brain edema, 

• multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabetes, arthritis, os- 
teoporosis, toxemia, Crohn's disease, ulcerative colitis, chronic pneumonia, pulmonary silicosis, pulmonary sar- 
coidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt: Jakob disease, virus infection, atopic der- 
matitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive hear! failure, chronic car- 

55 diac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hypertension, acute cardiac deficiency, 

hepatitis, kidney failure, nephritis, malignant tumor, immunological rejection associated with transplantation, dial- 
ysis hypotension or disseminated intravascular coagulation, and 

[17] a pharmaceutical composition comprising one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a 
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L°i?r ,0n , inhib " 0 ' an °' ° ne °' m °' e kmd£ °' drU9£ Selec,ed Uorr ' ,he 9fOup. consisting of ,1) a non-steroidal an- 
iinti a mma.ory orug : (2) a disease-modifying an.i-rheuma.ic drug. (3) an anii-'cvlokine drug. (4) an immunomodu- 

: (5) 8 £ie,0,a ' (6 > £ c " Jun N-»erminal k.nase inhibitor.. <?, an anoioiensin convening enzyme inhibitor (BVan 
,. ang.oiens.n II receptor antagon.si, (9) a diuretic drug, (10) a cardiotonic drug. (11) a p recepto. antagonist (12) a 

reductase?' 1 ° & ^ ChSnne ' an ' a9 ° niS ' ° W9: ,14) an "''-Ptalelei drug or anticoagulaior and. (15) an HMG-CoA 

|001 1] While the p38 MAP kinase inhibitor and/or the TNF-o production inhibitor to be used in .he present invention 
arete no. particularly limited as-long as the inhibi.or(s) has(ve) a p38 MAP, kinase inhibitory activity and/or a TNF-o 
procucnon mhibnory activity, and exemplified.by, lo, example! the following compounds- (l).-(ill) and ihe like. 

I compound (I)] , ' 
[0012] ' , 

ialnheiof' 520 ' 6 C ° mP ° Und £ub£,l,u,ed a > ,ne 5-POsiiion by a pyridyl group optionally having substituent(s) or e 

l2 'i ] S^ote compound subst.ituied.at the 5-posilion by.a pyridyl group optionally havmc substituent(s) or a 
salt thereof., excluding a compound of the formula' ' ' . 




I Z L ? „ h ° r Subs,,,u,ed ar V' 9 rou P bon ° ed 'O'a thifizole ring by a carbon atom of an aromatic 

I It h k 8 ? ° 9 . 6n a, ° m ' an aCy ' 9r0Up ' ° r 8 monovalenl a '°™'c group having not more than .10 carbon 
atoms, wtych is bonded lo a nitrogen atom by. a carbon atom of the aromatic ring, and a sail thereof 

(3) the compound of (1) or (2), wherein ihe 1 ,.3-1hiazole compound is a 1,3-thiazole compound substituted al the 
4-position by an aromatic group optionally having substituent(s) 

(4) . the compound of (1) or (2).. wherein the 1,3-thiazole compound is a 1,3-thiazole compound substituted at the 
2-POW.on by an aryl group optionally having subsli.uent(s) or an amino group optionally having substituent(s) 

(5) the compound of (1) or (2), wherein the 1 ,3-thiazole compound is a compound of the formula 



[j ^>-R 1 (la) 



wherein Ri represents a hydrogen atom, a hydrocarbon group optionally having substituent(s). a heterocyclic 
group opt.onally having substituent(s), an amino group optionally having substituent(s) or an acyl group 

represents a pyridyl group optionally having substitueni(s): and 
R 3 represents an aromatic group optionally having substituent(s), or a salt thereof, 

(6) the compound of (5), wherein R 1 is 

(i) a hydrogen atom,. 

(ii) a C, alky, group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 . 14 aryl group 
or a C 7 . 16 aralkyl group |these groups may have substituent(s) selected from the group (substituenl qrouo A) 
cons.st.ng of oxo, halogen atom, Cl . s alkylenedioxy, nitro, cyano, optionally halogenated C, 6 alkyl optionally 
halogenated C alkenyl. carboxy C 2 . 6 alkenyl, optionally halogenated C 2 . 6 alkynyl. optionally halogenated 
C 3 . 6 cycloalkyl, aryl, optionally halogenated alkoxy, alkoxy-carbonyl-C^ alkoxy, hydroxy C 6 14 
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' aryloxy J C 7 . 16 aralkyloxy. mercapio : optionally halogenated C v6 alkylthio- C 6 . 14 aryllhio ; C 7 '. 16 aralkylthio ; ami- 
no. mono-C v6 alkylamino. mono-C 6 . 14 arylaminp. di-C v6 alkylamino. di-C 6 . 14 arylamino. formyl. carboxy Q v6 
alkyl-carb'onyl, C 3 . 6 cycloalkyl-carbonyl. C v6 alkoxy-carbonyl. C 6 . 14 aryl-carbonyl. C 7 . 16 aralkyl-carbonyl. C 6 . 14 
aryloxy-carbonyl, C 7 . 16 arafkyloxy-carbonyl. 5 or 6'membered heterocyclic carbonyl, carbamoyl.. thiocar- 
bamoyl, mono-C^g alkyl-carbamoyl. di-C v6 alkyl-carbamoyl. C 6 . 14 aryl-carbamoyL 5 or 6 membered hetero- 
cyclic carbamoyl C,_ 6 alkylsulfonyl, C 6 . 14 arylsulfonyh C v6 alkyisulfinyl, C 6 . 14 arylsulfinyl, formylamino, C,. 6 
alkyl-carbonylamino, C 6 . 14 aryl-carbonylamino : C ve alkoxy-carbonylamino : C v6 alkylsulfonylamino : C 6 . 14 ar- 
ylsulfonylamino, C 1>6 alkyi-carbonyloxy : C 6 . 14 aryl-carbonyioxy. C ve alkoxy-carbonyloxy : mono-C v6 alkyl-car- 
bamoyloxy. di-C ve alkyl-carbamoyloxy. C 6 . 14 aryl-carbamoyloxy. n'ico'tinoyloxy. 5 to 7 membered saturated 
. cyclic amino,' optionally having 1 to 4 ot one, or two kinds of neteroatom(s) selected from a mitogen atom : a 
sulfur atom and an oxygen atom in addition 'to one nitrogen atom and carbon atoms (this cyclic amino may 
have substituents selected from the group consisting ot C vf alky i . C fe . 14 aryl: C,. e alkyl-carbonyl, 5 to TO 
membered aromatic neterocyclic group and oxo) : 5 to 10 membered aromatic heterocyclic group containing 
1 to 4 of one or two kinds of heieroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom,, 
in addition to carbon atoms, sulfo. sultamoyl, sulfinamoyl and suMenamoyl] ; 

(iii) a monovalent heterocyclic group obtained by removing one arbitrary hydrogen atom from a £ to 14 mem- 
bered heterocycle' containing i to 4 of one or two. kinds of heteroatom(s) selected from a nitrogen atom ; a 
sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituerus selected from the 
above-mentioned substituent group A : , 

(iv) an acyl group represented by the formula: 

* • « 

» 

-<C=0)-R~, -(C=0)-OR 5 : '-{C=0)-NR b R e : -(C=S)-NHR~ ot -S0 2 -R 7 

wherein R 5 represents (a) a hydrogen atom, (b) a C v6 alkyl group, a C 2 _ 6 alkenyl group, a C 2 _ 6 alkynyl group/ 
a C 5 . 6 cycloalkyl group, a C 6 . 14 aryi group or a C 7 _ 16 aralk'yl group as defined in the above (ii) or (c) a heterocyclic 
group as defined in the above (iii), R 6 represents a,hydtogen atom or a C v6 alkyl group, R" represents (a) a 
" ' C i:6 alkyl groups a C 2 . e alkenyl group, a C 2 _ 6 alkynyl group, a C 3t » e cycloalkyl group,. a C 6 . 14 aryl group or *a 
C 7 : 16 aralkyl group as defined in the above (ii), or (b) a heterocyclic group as defined in the above (iii), 

(v) an amino group (this amino group may have substituent(s) selected from the group consisting of (a) a C-, 
alkyl. group, a G 2 _ 6 alkenyl group, a C 2 . 6 aTkynyl group, a C 5 . 6 cycioalkyl group, a C 6 . 14 aryl group or a C 7 . l6 
aralkyl group as defined in the above (ii)..(b) a heterocyclic group as'defined in the above (iii), (c) an acyl group 
as defined in the above (iv), and (d) a C v6 alkylidene group optionally having substituent(s) selected from the 
above substituent group A), or 

(vi) a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen 
atom and carbon atoms (this cyclic amino group may have substituent(s) selected from the group consisting 
of C 1 . 6 alkyl, C 6 _ 14 aryl, C n . 6 alkyl-carbonyl, 5 to 10 membered aromatic heterocyclic group and oxo); 

R 2 represents a pyridyl group optionally haying substituent(s) selected from the above substituent group A; and' 
R 3 represents (a) a C 6 . 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having sub- 
stituents selected from the substituent group A or (b) a monovalent aromatic heterocyclic group obtained by 
removing one arbitrary hydrogen atom from a 5 to 14 membered aromatic heterocycle containing 1 to 4 of one 
or two kinds of heteroatom(s) selected Irom a nitrogen atom, a sulfur atom and an oxygen atom in addition to 
carbon atoms/said 5 to 14 membered aromatic heterocycle optionally having substituent(s) selected from the 
substituent group A, - . ■ 

(7) the compound of (5) : wherein 

R 1 is (a) a C 6 . 14 aryl group (preferably C 6 . 10 aryl) optionally having 1 to 5 substituent(s) selected from halogen 
atom, optionally halogenated C v6 alkyl, carboxy C 2 . 6 alkenyl, optionally halogenated C v6 alkoxy C,. 6 alkoxy- 
carbonyl-C^g alkoxy hydroxy amino : mono- or di-C v6 alkylamino, carboxy C v6 alkoxy-carbonyl, mono- or 
di-C^g alkyl-carbamoyL C 6 . 14 aryl-carbonylamino, C v3 alkylenedioxy C v6 alkylthio, C 6 . 14 arylthio 5 C^.g alkyi- 
sulfinyl, C 6 . 14 arylsulfinyl, C v6 alkylsulfonyl, C 6 . 14 arylsulfonyl and nitro, 

(b) a C-,,8 alkyl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally halogenated 
C,.g alkyL carboxy C 2 . 6 alkenyl. optionally halogenated C,. 6 alkoxy, Cj.g alkoxy-carbohyl-C 1 _ 6 alkoxy hydroxy 
amino, mono- or di-C^.g alkylamino, carboxy C v6 alkoxy-carbonyl, mono- or di-C.|. 6 alkyl-carbamoyl and C 6 _ 14 
aryl-carbonylamino, 

(c) a C 3 . 6 cycloalkyl group (e.g., cyclohexyl) optionally having 1 to 5 substituent(s) selected from halogen atom, 
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optionally helogenaied alkyl. cerboxy C ? . f alkenyl, optionally halogeneted C, e alkoxy. C, 6 alkoxv-caro- 
ony -c^alkoxy, hydroxy. amino, mono- or di-C v€ alkyiamino. carboxy. C VE alkoxy-carbonyl. mono'- o. di-C. f 
alkyl-carbamoyl and aryl-caroonylamine, 

( d ) a C 7 . 16 aralkyl.groupje.'g., phenyl-C^ alkyl group). 

(e) a 5 to 10 membered aromatic heterocyclic group containing i to 4 ot one or .wo kinds of heieroatomisl 
selected (mm a nitrogen atom., a sulfur a.om and an oxygen atom in addition to carbon atoms (e c 5 or 6 
membered aromatic heterocyclic group such as pyridyl. thienyl and the like) 

(f) a 5 to 10 membered non-aromatic heterocyclic group containing i or 2 of one or two kinds of heteroatom 
s) seleqtec from a nitrogen atom; s sulfur atom and an pxygen .atom in addition to carbon atoms said 5 to 
10 membered non-a.omalic heterocyclic group may have C 6 . 14 aryl(e.g., phenyl), Cl . 6 alkyl-carbony. o, oxo 
e^g. ; 5 or 6 membered non-aromatic cycle amino group such as piperidino. pioerazino and the like^ 

n ,?° T UP ° P,i0na " y h8VinS 1 ° r 2 subE ' i,uenl < s > Elected from the group consistino of the (ol.ow.no 

0)lo (7) |(.) C,. 6 alkyl, (2) C 6 . 14 aryl, (3) C 7 . 16 aralkyl, (4) 5 or .6 membered neierocvclic group containing 
or 2 he,e,oatom(s selected from a nitrogen atom, e sul.u, a.om and an oxygen a.orri in addi.ion ,o carbon 
atoms (e.g pyndyl), (5) C v6 alkyl-carbonyl. C 5 . e cvc.oalkyl-carbonyl.C^ ary.-camonyi. C 7 , 6 aralkyl-carb- 
onyl C,. 6 alkyl-caroamoyl or 5' or 6 membered heterocyclic carbonyi group, each optionally having 1 to 5 

*nJ 1 .Tit ^ ,r ° m ha ' 09en e '° m: C « a ' kyl C ™ alko xy "rboxy. C ve alkoxy-carbonyl. cyano tetra- 
. ' 2 n * and ,he ;; k f ■ (6) C frM aryl-carbamoyl group optionally having i to 3 substituent(s) selected from halogen 

lT*£m * r C ^°* y - Ca * ox * Cve a,ko »y CBrt »o n y | . c r°™. hi.ro. mono- or d,-C,. 6 alkyiamino and the 
like ano (7) di-C v6 alkylamino-C v6 alkylidene). 01 . 

(h) a carboxy group . - ■ • ' ., 

(8) the compound of (5). wherein is a C 6 . 14 aryl group optionally having C, £ alkylsulfonyl 

(9) the compound of (5), wherein R2 is a 4-pyhdyl group opnonallynavmg substhuenii^ 

(10) the compound of (5), wherein R3 is a C 6 . 10 aryl group optionally having substituent(s) 

(11) the compound of (5). wherein R= is a phenyl group optionally having substituent<«> 

(12) the compound of (5), wherein R3 i £ a C 6 , 4 aryl group optronally having substiluent(s) selected from the group 
ZZT 9 , Tr 9 T ^ Cl - 3 alk y |enedl0 ^ °P lional| y halogenated C v6 alkyl, carboxy C 2 6 alkenyl op.ionaJly 

mono or J, C ^ t 7" ^ a ^ C, 6 ixf carbonyi, C alkyi-carbonylo ) 

mono- or di-C v6 alkyiamino and C v6 alkoxy-carbonyl-C, 6 alkoxy ' 

ilnS C °T°? nd ° f (6)i wherein R3 i£ a Phenyl group optionally having subs.iiuent(s) selectedfrom the group 
consisting ol halogen atom and C, 6 alkyl group y 

t'he^fZurrS #2 TTiS^V" am "° 9r0ljP 0P,i0na " y h9Vin9 1 " 2 8Cyl 9r ° U P S -Presented'by 
the formula. (C-O)-RS or -(C=0)-NR5 R 6 wherein each symbol is as defined above, (b) C 6 14 aryl group optionally 

2, fo vl 5 c £UbS,i,U r , ! f £) £ ?' eC r ,r ° m C « alky,,hi " C - C ve alkylsumnyf C,3 

alkylsulfonyl, C 6 . 14 arylsulfonyl and carboxy or (c) G v6 alkyl group optionally substituted by halogen atom 

R 2 is a pyridyl group, and 

R3 is a C^ 4 aryl group optionally having 1 io 5 substituent(s) selected from halogen atom, optionally halo- 
genatedC^ alkyl, optionally halogenated CV 6 alkoxy and carboxy, 

(15) the compound of (5), wherein R 1 is 

(i) C,. e alkyl, C 3 6 cycloalkyl or C 6 . 14 aryl, each optionally having 1 to 5 substituent(s) selected from haloqen 

llZTrV 9 TT d Cl " 6 a ' kyl ' Carb ° Xy ° 2 ' a ' kenyl ' ° pti0nally hal °9^a.ed C v6 alkoxy. C, 6 alkoxy- 
carbony C 6 alkoxy, hydroxy, amino, mono- or di-C v6 alkyiamino, carboxy, Cl . 6 alkoxy-carbonyl mono- or 
di-0,.6 alkyl-carbamoyl and C 6 . 14 arylorbonylamino, 

(ii) a 5 membered heterocyclic group, 

(iii) an amino group optionally having 1 or 2 substituent(s) selectedfrom (a) C, fi alkyl (b) C e ,„ arvl tc) C 
arakyl, (d) 6 membered heterocyclic group and (e) C, 6 alkyl-carbonyl, eje cloalk Sarb'nyTc 

Z S r, 16 ara,ky '- Carb0nyl ' C i-e alkyl-carbamoyl or 5 or 6 membered heterocyclic carbonyi each option- 
clonv," 9 SubS,,,uen, < £ ) se,ec,ed f <™ hal °9en atom, C v6 alkyl, Cl . 6 alkoxy, carboxy and C, , alkoxy- 
carbonyl, or an amino group optionally having di-C,. 6 alkylamino-q 6 alkylidene ' 

(v^ca^o membefed non - aroma1ic cy«"c amino group optionally substituted by C,. 6 alkyl-carbonyl or oxo, or 
R 2 is a pyridyl group; and 

R* is a Ce_ 10 aryl group optionally having .1 to 3 substituent(s) selected from halogen atom : C v3 alkylenedioxy : 
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optionally halogenated C v6 alky!, carooxy C 2 .g alkenyl. opiionaliy halogenaied C ve alkoxy : hydroxy, C 7 . 16 aralky- 
toxy and C v6 alkyl-carbonyloxy (two adjacent alkyl groups as substituents may be bonded to form a 5 member,ed 
non-aromatic carbon ring) : , 

(16) the compound of (5), wherein R 1 is a C 6 . 14 aryi group optionally having C ve alkylsullonyl, R 2 is a pyridyl group, 
and B 3 is a C 6 . 14 aryi group optionally having halogen aiom(s). 

(17) N-elhyl-|4-(4-methoxyphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine .(Reference Example A 23-269),. 
N-propyl-|4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (Reference Example A 23-276), 
N-butyl-|4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-l : 3-thia70l-2-yl]amme (Relerence Example A 23-280) : 
N-benzyl-|4-(3 : 5-dimethy!phenyl)-5-(4-pyridyl)-l .3-th'iazoi-2-yl]amine (Reference Example A 23-281) ; 

■ !\lrpropyl-[4-(4-mibthoxyphenyl)-5-(4-pyridyi)-1 ;3-thiazol-2-yl)amine (Reference Example A 23-290). 
N-isopropyl-|4-(4-methoxyphenyl)-5-(4-pyridyl)-1 '3-thia70l*2-yl]amine (Reference Example A 23-291 ) ; 
N-|4-(4-methoxyphenyl)-5-(4-pyridyl)-l 3-thiazol-2-yl]-N'-Dhenylurea (Reference Example A 23-296). 
4-[(|4-(4-methoxyphenyl)-5-(4-pyridyl)-"i .3-lhia26l-2-yl]aminojcarbonyl]Denzoic acid (Reference Example A 
23-299), . ' . 

methyl 4-[2-| 4- (methyfthio)phenyl]-5 - (4-pyridyl) - 1 , 3-th iazol-4-yljohenyl ether (Reference Example A 23- 300) , 
4-|4-(3.5-dimethylphenyl)-5-(4-pyridyl)-l .3-thia?ol-2-yl]pnenyl methyl sulfide (Relerence Example A 23-302), 
4 : |4-(4-methoxyphenyl)-5:(4-pyridyl)-i .3-thiazol-2-yi]phenyl methyl sulfoxide (Relerence Example A 23-303). 
4-[4-(3.5-dtmethylphenyl)-5-(4-pyridyl)-i .3-thia2ol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-305). 
4-|4-(4-methoxyphenyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-306), » 
4-|4-(3.5-dimethylphenyl)-5-(4-pyridyl)-l .3-thiazol-2-yl]phenyl metnyl sulfone (Relerence Example A 23-308), 
4-|4-(4-fluorophenyl)-5-(4-py'ridyl)-l : 3-thia/'ol-2-yl]phenyl methyl sulfide (Relerence Example A 23-309), 
4-|4-(4-chlorophenyl)-5-(4-pyridy[)-l .3-thiazol-2-yl]'phenyi methyl sulfide (Reference Example A 23-310), 
4-|4-(<4-fluo'tophenyl)'-5-(4-pyridyl)-1 .3-thiazol-2-yl]pnenyl methyl sulfoxide .(Reference Example A 23-511 ) : 
4-|4-(4-chlorophenyl)-5-(4-pyridyl)-l .3-thiazol-2-yl)phenyl methyl sulfoxide (Reference Example A 23-312). 
4-|4-(4-fluorophenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-3l3) : 
4-[4-(4:chlorophenyl)-5-(4-pyr.idyl)-1 .3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-314) ; 
N-|4-(3,5-dimethylphenyl)-5-(4-pyridyl)-l : 3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-315). 
•2rhydroxy-N-|4-l(4-melhoxyphenyl)-5-(4-pyridyI)-l 3-tniazol-2-yl]propionamide (Reference Example A 23-325), ♦ • 
4-|4-(3 : 4-dimethylphenyl)-5-(4-pyridyl)-l ; 3-thiazol-2-yl]phehyl methyl sulfide (Reference Example A 23 : 326), . 
4-|4-(3,4-dimethylphenyl)-5-(4 : pyridyl)-1 ; 3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-327) ; 
4-[4-(3 : 4Tdimethylpheny!)-5 : (4-pyridyl)--1 ; 3-thiazol-2-yt]phenyl methyl sulfone (Reference Example A 23-328) : 
' • 2-hydroxyVsl-|4-(4-methoxyphenyl)-5-(4-pyridy1)-1 ; 3-thiazol : 2-y!]acetamide (Reference Example A 23 : 329), 
" 4-[[[4-(3 : 5-dimethy!phenyl)-5-(4-pyridy.l)-1 : 3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example A 
23-337), 

3-[[[4-(3 : 5-dimethy!phenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amino]carbonyl]benzoic acid (Reference Example A 
23-342) , 

4r(4-fluorophenyl)-2-phenyl-5-(4-pyridyl)-1 : 3-thiazole (Reference Example A 44-1). 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]phenyl sulfide (Reference Example A 44-7), 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridy1)-1 ,3-thiazol-2-yl]phenyl sulfoxide (Reference Example A 44-8), 

methyl 4-[4-(3-methylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl sulfone (Reference Example A 44-26), or a salt 

thereof, 

* * 

[0013] As M acyl group", for example, there are an acyl group represented by the formula: 

... -(C=0)-R 5 , -(C=0)-OR 5 : : (C=0)-NR 5 R 6 , -(C=S)-NHR 5 or -S0 2 -R 7 

(wherein R 5 represents a hydrogen atom, a hydrocarbon group optionally having substituent(s) or a heterocyclic group 
optionally having substituents), R 6 represents a hydrogen atom or a C v6 alkyl, R 7 represents a hydrocarbon group 
optionally having substituent(s) or a heterocyclic group optionally having substituent(s)) and the like. 
[0014] In the aforementioned formula, as "hydrocarbon group" of "hydrocarbon group optionally having substituent 
(s)" represented by R 5 , for example, there are an acyclic or cyclic hydrocarbon group (for example, alkyl, alkenyl, 
alkynyl, cycloalkyl, aryi, aralkyl and the like) and the like. Among them, acyclic or cyclic hydrocarbon groups having 1 
to 16 carbon atom(s) are preferable. 

[0015].. As "alkyl", for example, C^g alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl and the like) and the like are preferable. 

[0016] As "alkenyl", for example, C 2 .$ alkenyl (for example, vinyl., ally L isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 
2-methyl-2-propenyL 1-methyl-2-propenyl, 2-methyl-1-propenyl and the like) and the like are preferable. 
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[001 7] As "alkynyr. lor example, C 2 . e alkynyl (lor example, ethynyl. oropargyl. i -buiynyl. 2-butynyl. 3-Dutynvl i -he> - 
ynyl and the like) and the like are preferable. " ■ 

[0018] As "cycloalkyr, for exasnple, C 3 . 6 cycloalkyl (for example., cyciopropyl. cyclobutyl. cvclopentyl." cyclohexyl and 
the like) and the like are preferable. • , ■ ' 

[0019] As "aryl", for example.. C 6 . 14 aryl (tor example, phenyl., r-naphthyl. 2-naphthyl. 2-biphenylyl. 3-bipnenylyl 
4-biphenylyL 2-anthryl and the like) and the like are preferable. 

[0020] As-"aralkyl" : for example, C 7 . 16 aralkyl (tor example, benzyl, phenethyl. diphenvlmethyl. l-naphthylmethyl 
- 2-naphthylmethyl : 2,2-diphenylethyl. 3-phenylpropyl, 4-phenylbulyl, 5-phenylpentyl end the like) and the like are pref- 
erable. ' ' K 

[0021] As "substituehi(s)" of "hydrocarbon group optionally having subslituenl(s)" represented by for example- 
there are oxp, halogen atom (for example, fluorine, chlorine, bromine, iodine and the like). C. - alkvlenedioxy (for 
example, methylenedioxy, ethylenedioxy and the like), nitre, cyano. optionally halogenated C, e klkvl. ootionally halo- 
genated C 2 . 6 alkenyl, carooxy C 2 ; 6 alkenyl (for example, 2-carbcxyethenyl. 2-carboxv2-methvlethenyi and tne like' 
ophonally halogenated C ? . 6 alkynyl, optionally halogenated C 3 . 6 cycloalkyl, C 6 . 14 aryl (for exampie. phenyl, i -naphthyl 
^-naphthyl...2-b.phenylyl, 3-biphenylyl, 4-biphenylyl. 2-anthryl and the like), optionally halooenated C. f alkoxy C E 
alkoxy-caroonyl-CLe alkoxy (for example, ethoxycarbonylmethvloxv and the like), hydroxy. C 6 , . aryloxy (for example 
phenyloxy, 1-naphthyloxy, 2-napHthyloxy and the like), C 7 . l£ aralkyloxy (lor example. Denzyloxy.'phenethyioxy and the 
like), mercapto. optionally halogenated C v6 alkylthio, C 6 .„ arylthio (for example, phenyhhio. vnaphthylthio 2-naph- 
thylthio andihe like), C 7 . 1E aralkylthio (for example, benzylthio, phenethylthio and the like), amino mono-C. - aikylami- 
no (lor example, methylamino, ethylamino and the like), mono-0 6 . 14 arylamino (for example, phenylamino vnaphlhyl- 
amino, 2-naphthylam.no and the like), di-C,. 6 alkylamino (to, exampie, dimethylamino. diethylamino. ethylmelhylamino 
anc the like), ai-Ce.^ arylam.no (for example, diphenylamino and ihe like), formyl. carboxy. canboxy-C e alkenyl car- 
boxy-C^ alkyl, C v6 alkyl-carbony) (tor example, acetyl, propidnyl and the like). C, e cvcloaikyl-carbonyl ((o. example 
cyclopropylcarbonyl, cyclopentylcarconyl. cyclonexylcarbonyl and the like). C, 6 alkoxy-caroonyl (for example meth- 
oxycarbonyl, etnoxycarbonyl, propoxycarbonyl, lervbuioxycarbonyl and the like). C 6 14 ary l-carbonyl ((or example ben- 
zoyl, 1 -naphthoyl, 2-naphthoyl and Ihe like), C-. 16 aralkyl-carbonyl (for example, phenylacelyl. 3-phenylpropionyl and 
the like), C 6 . 14 aryloxy-carbonyl (tor example, phenoxycarbonyl and the like). C 7 . 16 aralkyloxy-carbonyl (tor example 
benzyloxycarbonyLphenelhyloxycarbonyl andihe like), 5or6memberedheierocycl,ccarbonyl (for example nicoi.no.yl 
isoncotinoyl, ihenoyl, furoyl, morpholinpcerbonyl, thiomprpholinocarbonyl. piperazin-l -ylcarbonyl pyrrolidin-i -ylcarb- 
onyl and the like), carbamoyl, thiocarbamoyl, mono-C^ alkyl-carbamoyl (lor example, methylcarbamoyl ethylca.- 
bamoyl and the like), di-C v6 alkyl-carbamoyl (for. example, dimelhylcarbamoyl. dielhylcarbamoyl ethylmelhvlcar- 
bamoyl and Ihe like), mono- or di-C 6 . w aryl-carbamoyl (for example, phenylcarbamoyL 1-naphthylcarbamoyl 2-naph- 
thylcarbamoyl and the like), mono- or di-5 or 6 membered heierocyclic carbamoyl (for example. 2-pyridylcarbamoyl 

3- pyr.dylcarbamoyl, 4-pyridylcarbamoyl, 2-thienylcarbamoyl, 3-thienylcarbamoyl and the like). C. e alkylsullonyl (lor 
example, methylsulfonyl ; ethylsullonyl and the like), C v6 alkylsulfinyl (for example, methyl.sulfinyl. ethylsulfinyl and 
the like), C 6 . 14 arylsulfonyl (for example, phenylsulfonyl, 1-naphthylsulfonyl. 2-naphthylsulfonyl and the like) C, 
arylsulf.nyl (for example, phenylsulfinyl, 1-naphlhylsulfinyl, 2-naphthylsulfinyl and ihe like), formylamino C, fi alkyl- 
carbonylam.no (for example, acetylamino and Ihe like), C 6 . 14 aryl-carbonylamino (for example, benzoylamino naph- 
ihoylamino and the like), C n . 6 alkoxy-carbonylamino (for example, methoxycarbonylamino. ethoxycarbonylamino pro- 
poxycarbonylam.no, butoxycarbonylamino and the like), alkylsulfonylamino (for example, methylsulfonylamino 
elhylsullonylamino andihe like), C 6 . 14 arylsulfonylamino (for example, phenylsulfonylamino. 2-naphthylsulfonylamino' 
1-naphthylsulfonylamino and the like), C v6 alkyl-carbonyloxy (for example, acetoxy. propionyloxy and the like) C K , ' 
aryl-carbonyloxy (for example, benzoyloxy, naphlhylcarbonyloxy and the like), C v6 alkoxy-carbonyloxy (for example" 
methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy and the like) mono-C, 6 alkyl-car- 
bamoyloxy (lor example, methylcarbamoyloxy, elhylcarbamoyloxy and the like). di-C v6 alkyl-carbamoyloxy (for exam- 
ple, d.methylcarbamoyloxy, diethylcarbamoyloxy and the like), C 6 . 14 aryl-carbamoyloxy (for example, phenylcarbamoy- 
loxy, naphthylcarbamoyloxy and the like), nicofinoyloxy, 5 to 7 membered saturated cyclic amino optionally having 
subst.tuent(s), 5 to 10 membered aromatic heierocyclic group (for example. 2-thienyl. 3-thienyl. 2-pyridyl 3-pyridyl 

4- pyr.dyl, 2-qu.nolyl, 3-quinolyl, 4-quinotyl, 5-quinolyl, 8-quinolyl, 1-isoquinolyl. 3-isoquinolyl. 4-isoquinolyl 5-isoqui- 
nolyl, 1-,ndolyl, 2-indolyl, 3-indolyl, 2-benzothiazolyl, 2-benzo[b]thienyl, 3-benzo[b]lhienyl. 2-benzo[b]furanyl 3-benzo 
[bjfuranyl and the like), sulfo and the like. . 
[0022] The "hydrocarbon group" may have 1 1o 5, preferably 1 to 3 aforementioned substituent(s) at a substitutable 
pos.tion andr when the number of substiluents is 2 or more, respective substituents may be the same or different 
[0023] As aforementioned "optionally halogenated alkyl", for example, there are C v6 alkyl (for example, methyl 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and the like) and the like optionally having 1 
to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like) Examples thereof 
are methyl, chloromethyl, difluoromethyl, trichloromethyl, trifluoromethyl, ethyl. 2-bromoethyl. 2.2.2-trifluoroethyl pen- 
tafluoroethyl, propyl, 3,3,3-trifluoropropyl, isopropyl, butyl, 4,4,4-trifiuorobutyl. isobutyl. sec-butyl, tert-butyl pentyl iso- 
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pentyl, neopentyl, 55,5-trifluoropentyl, hexyl : 6 s 6.6-trr1lubrohexyl and the like. 

[0024] As the aforementioned "optionalty halogenated C 2 . 6 alkenyl". tor example, there are C 2 . 6 alkenyl (tor example 
vinyl, ptopenyl, isopropenyl, 2-rxjten-l-yl, 4-penten-l -yl,'5-hexen-1-yi) and the like optionally having "i to 5.. preferably 
1 to 3 halogen atom(s) (tor example; fluorine, chlorine, bromine, iodine and-the like) 
5 [0025] As the aforementioned "optionally halogenated C 2 . 6 alkynyl". there are C 2 . e alkynyl (for example.. 2-butyn- 

1- yl. 4-pentyn-1-yl. 5-hexyn-1-yl and the like) and the like optionally having 1 to 5 ; preferably 1 to 3 halogen atom(s) 
(for example, fluorine, chlorine, bromine, iodine and the like). 

[0026] As the aforementioned "optionally halogenated C 5 . 6 cycloalkyl" ; lor example, there are C 3 . 6 cycloalkyl (lor 
. example, cyclopropyl. cyclobutyl, cyclopentyl : cyclohexyl and the -like) and the like optionally having 1 to 5, preferably 
to i to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof are cyclopropyl. 
cyclobutyl, cyclopentyl, cyclohexyl, 4,4-dichlorocyclohexyl : -2,2,3.3-telrafluorocyclopentyl. 4-chlorocyclohexyi and the 
like. ' ' 

[0027] As the aforementioned "optionally halogenated C ve alkoxy". lor example, tnere are alkoxy.dor example, 
methoxy, ethoxy, propoxy. isopropoxy. butoxy, isobutoxy. sec-butoxy : pentyloxy, hexyloxy and the like) and the like 
J£- optionally having 1 to 5, preferably 1 to 3 halogen atom(s) (for example, fluorine, chlorine, Drbmine. iodine and the 
like). Examples tnereof are methoxy. difluoromethoxy. trifluoromethoxy. ethoxy. 2.2,2-trifluoroethoxy, propcxy. isopro- 
poxy, butoxy, 4,4,4-trifluorobutoxy. isobutoxy. sec-Dutoxy, pentyloxy, hexyloxy and the like. 

[0028] As the aforementioned "optionally halogenated C v6 alkylthio". for example, there are C v6 alkylthio (tor e>- 
' ample, methylthio. ethylthio, propyllhio, isopropylthio, butylthio'. sec-buTylthio : "tert-butylthio and the like) and the like 
20 optionally having 1 to 5. preferably l to 3 halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the 
like). Examples thereof are methylthio. difluoromethylthic. trifluoromethylthic. ethylthio, propylthio. isopropylthie. 
butylthio, 4 r 4 ; 4-trifludrobutylthio, pentyltnio, hexylthio and the like. 

[0029] As "5 to 7 membered saturated cyclic amino" of the aforementioned "5 to 7 membered saturated cyclic ammo 
optionally having substituent(s)". there are 5 to 7 membered saturated cyclic amino optionally containing l" to 4 of one 
25 or two kinds of heteroatom(s)selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one 
nitrogen atom and carbon atoms and examples thereof are pyrolidin-1 -yl : piperidino, piperazin-1 -yl. morpholino : thio- 
morpholino, hexahydroazepin-l.-yl and the like. 

[0030] As "substituents'.'.of the ,; 5 to 7 membered saturated cyclic amino optionally having substituent(sy\ for exam- 
ple, there are 1 to 3 C v6 alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl: isobutyl; sec-butyl, lert-butyl, pentyl. 
30 ■ hexyl and the like), C 6 . 14 aryl (for example, phenyl, 1-naphthyl ; '2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl.. 

2- anthryl and the like), C T _ 6 alkyl-carbonyl (for example, acetyl, propionyl and the like),. 5 to 10 membered aromatic 
heterocyclic group (for, example, 2-thienyl, 3-thienyl, 2-pyVidyl : 3^pyridyl: 4-pyridyL 2-quinolyl, 3-quinolyl, 4-quinolyl, 
5-quinolyl, 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 1-indolyl, 2-indofyl, 3-indolyl, 2-benzo- 
thiazolyl, 2-benzo[b]thienyl : 3-benzo[b]thienyL 2-benzo[b]1uranyl, 3-benzo[b]furanyl and the like), oxo and the like. 

35 [0031] As "heterocyclic group" of "heterocyclic group optionally having substituent(s)" represented by R 5 , for exam- 
■ pie, there is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 14 membered (mono- 
cyclic, bicyclic or tricyclic) heterocycle containing 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
atom, a sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 
. to 10 membered) aromatic heterocycle, (ii) a 5 to 10 membered non-aromatic heterocycle or (iii) a 7 to 10 membered. 
40 bridged heterocycle. 

[0032] As the aforementioned "5 to 14 membered (preferably 5 to 10 membered) aromatic heterocycle", there are 
an aromatic heterocycle such as thiophene, benzo[b]thiophene ; benzo[b]furan : benzimidazole ; benzoxazole, benzo- 
thiazole, benzisothiazole, naphtho[2,3-b]thiophene. furan, pyrrole, imidazole, pyrazole, pyridine, pyrazine, pyrimidine, 
pyridazine, indole, isoindole : 1H-indazole, purine, 4H-quinolizine, isoquindline, quinoline, phthalazine, naphthyridine ; 

45 quinoxaline, quinazoline, cinnoline, carbazole, p-carboline, phenanthridine : acridine, phenazine, thiazole, isothiazole, 
phenothiazine, isoxazole, f urazan, phenoxazine and the like, and a ring formed by fusing these rings (preferably mono- 
cyclic) with one or more (preferably 1 to 2) aromatic ring(s) (for example, benzene ring and the like). 
[0033] As the aforementioned "5 to 10 membered non-aromatic heterocycle", for example, there are pyrrolidine, 
imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, thiomorpholine, dioxazole, oxadiazoline, thi- 

50 adiazoline. triazoline, thiadiazole, dithiazole and the like. 

. [0034] As the aforementioned "7 to 1 0 membered bridged heterocycle", for example, there are quinuclidine, 7-azabi- 
cyclo[2.2.1]heptane and the like. 

[0035] The "heterocyclic group" is preferably a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or 
bicyclic) heterocyclic group containing preferably 1 to 4 of one or two kinds of heteroatom(s) selected from a nitrogen 
55 atom, a sulfur atom and an oxygen atom in addition to carbon atoms. More particularly, examples thereof are an 
aromatic heterocyclic group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, 4-pyridyL 2-quinolyl, 3-qui- 
nolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl : 1-isoquinolyl, 3-isoquinolyl : 4 : isoquinolyl, 5-isoquinolyl, pyrazinyL 2-pyrimidinyl, 
: 4-pyrimidinyl : 3-pyrrolyL 2-imidazolyl, 3-pyridazinyl ; 3-isothiazolyl : 3-isoxazolyl, 1-indolyl : 2-indolyl, 3-indolyl : 2-benzo- 
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thiazolyl. 2-benzo|b]thienyl. 3-benzo|b]ihienyl. 2-benzo|b]1uranyl. 3-Penzo|b|turanyl and ihe like, and a non-aromalic 
heterocyclic group such as l-pyrrolitiinyl. 2-pyrrolidinyl. 3-pyrrolidmyl. 2-imidazolinyl. 4-imidazolinyl 2-pyrazolidinyl 
c-py.azohd,nyl, 4-pyazolidinyl, pipo.id.no. 2-pipeiidyl, 3-piperidyl. 4-piperidyl. -, -piperazinyl. 2-piperazinyl. morpholino 
thiomorpholmo and the like. 

[0036] Among them.ior example, a 5 o. 6 membered heterocyclic group containing tie 3 heie ( oatom(s) selecied 
Horn a nitrogen aiom : a sullur atom and an oxygen atom in addition to carbon atoms is further preferable More par- 
ticularly examples thereof are2-1hienyl. 3-thienyl, 2-pyridyl, 3-pyridyl. 4-pyridyl. 2-furyl. 3-furyl. pyrazinyl. 2-pyrimidinyl 
3-pyr.rolyl, 3-pyridaz.nyl, 3-isothiazolyl..3-isoxazolyl, 1 -pyrrolidinyl. 2-pvrrolidinyl. 3-pyrrolidinyl. 2-imidazolinyl 4-imida- 
zol.nyl. 2-pyrazol,dmyl. S-pyrazolidinyl. 4-pyrazolidinyl, piperidino. 2-p,peridyl,3-pi D eridyi: 4-piperidyl 1 -piperazinyl 
«r-piperazmyl, morpholino, thiomorpholino. and the like. . 

[0037] As "substitueni(s)" of "heterocyclic grouo opiionaily having sutistituent(s)". lor example. there are the same 
subsliiuent(s)" as substituent(s) of "hydrocarbon group optionally navmc substiiuenl(G)" reoresented by 
[0038] .The "heterocyclic group" may have i to 5.. preferably i to 3 aforementioned substi.uem,s) at a substitutable 
mn^T ' Wh6n nUmbe ' 01 £ubs,i,uenl£ i£ ? 01 m °'e. -espective substiluents may be the same or different 
[0039] As "C.. 6 alkyl" represented by Rt.for example, there are methyl, ethyl, propyl isooropyl. butyl isobutyl <ec ' 
butyl. lert-butyl, pentyl, hexyl and the like. ' .' 

[0040] As "hydrocarbon group opt.onally having subsiituent(s)" and "heterocyclic croup opiionaily having substituent 
'^Pjesented byR', for example, there are the aforementioned "hydrocarbon grouo optionally having substituent 
(s) and heterocyclic group opiionaily naving substituent(s)" represented by R^ respectively 

[0041] As "hydrocarbon group optionally having substiluent(s)" represemed by R 1 . for example, "hydrocarbon group 
optionally having subsliiuent(s)" represented by R* can be mentioned 

[0042] As "heterocyclic group optionally having substilueni(s)" represented by RMor example, "heterocyclic group 
optionally naving substituent(s)" represented by R* can be mentioned. 

[0043] As "amino group optionally hav,n S substituent(s)" represented by R\ fo, example, there are (1) an ammo 
f!7 ^nf'V having i . 0 . 2 subslituent(s) and (2) a cyclic amino group optionally having substi.uent,s). and the like 
[0044] As substitutes)" of "amino group optionally having i or 2 suDslituent(s)" of the aforementioned (1) for 
example there are a hydrocarbon group optionally having subsiituent(s), a heterocyclic group optionally having c ub . 
smuenus), an acyl group, an alkylidene group, optionally having subsihuepUs). and the like. As these "hydrocarbon 
group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)" there are the same 

hycrocarbon group optionally having substituent(s)" and "heterocyclic group optionally having substituent(s)" as those 
represented by R5 described above, respectively. ■ •• amuse 

[0045] As "aJkylidene group" of "alkylidene group optionally having subslituent(s)". for example, there 'are aC, « 
alkyhdene group (for example, methylidene, ethylidene, propylidene and the like) and the like. As "substituent(s)" of 

a kyhdene group optionally having substituent(s)", there are 1 to 5, preferably 1 to 3 same substituent(s) as "substituent 
(s) of hydrocarbon group optionally having substituent(s)" represented by R* 

[0046] When the number of the aforementioned "substituent(s)" of "ammo group optionally having 1 or 2 substituent 
(s) is 2, respective substifuent(s) may be the same.or different. 

[0047] As "cyclic amino group" of "cyclic amino group-optionally having substituent(s)" of the aforementioned (2) 
there are a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 of one or two kinds of 
heteroatom(s) selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom and 
carbon atoms^ More particularly, examples thereof are pyrrolidin-1-yl, piperidino, piperazin-1-yi. morpholino thiomor^ ' 
phol,no^exahydroazepin-1-yl,imidazolidin-1-yl,2,3-dihydro.1H-imidazol-1.yl,^ 

dro-1(2H)-pyr.m.dinyl, 3,4-dihydro-1 (2H)-pyrimidinyl and the like. As "substituent(s)" of "cyclic amino optionally having 
substrtuenW , there are 1 to 3 of the same ones as "substituent(s)" of "5 to 7 membered saturated cyclic amino group 
optionally-hav.ng substituent(s)" which were described in detail as "substituent(s)" of "hydrocarbon group optionally 
having substituent(s)" represented by R5 . M»u"any 

[0048] Examples of the 5 to 7 membered non-aromatic cyclic amino group having one oxo. there are 2-oxoimidazo- 
hd.n-1-yl, 2-oxo-2,3-dihydro-1H-imidazol-1-yl, 2-oxotetrahydro-1 (2H)-pyrimidinyl, 2-oxo-3.6-dihydro-1(2H) -pyrimidi- 

Tk VZ AT^TJ^lT^ • 2 -° X °Py TOlidi "- 1 -y | ' 2-oxopiperidino, 2-oxopiperazin-1-yl, 3-oxopiperazin- 
1-yK 2-oxo-2 : 3 : 4 ; 5 ; 67-hexahydroazepin-1-yl and the like. 

[0049] As m an amino group optionally having substituent(s) and an aryl group optionally having substituent(s) are 
preferable^ As further preferable example of the "amino group optionally having substituent(s)" is an amino group 
optionally having 1 or 2 acyl groups represented by the formula: : . 

-(C=0)-R 5 : -(C=0)-OR 5 . -(C=0)-NR 5 R 6 . -(C=S) -NHR 5 or -S0 2 -R 7 
[wherein respective symbols represent the same meanings as described above]. 
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[0050] More prelerable example is an amino group optionally having " or 2 acyi groups represented by the formula: 

» 

-C(C=0)-R 5 or -(C=C)-NR 5 R 6 , . 
|wherein respective symbols represent the same meanings as described above]. 

[0051] As the "aryl group optionally having substituent(s)'\ lor example, there is preferably a C 6 . 14 aryl group (pref- 
erably a phenyl group and tne like) optionally having * to 5 substituent(s) selected from C v6 alkylthio; C 6 . 14 arylthio, 
C v6 alkylsutf inyl : C 6 . 14 arylsulfinyl, C v6 alkylsulfonyl. C 6 ' 14 arylsulfonyl and'carboxy. 
[0052] Particularly.,' as R 1 : there are mentioned . . 

(1) C 6 . 14 aryl group- (preferably C 6 . l0 aryl) optionally having T lo 5 substhuent(s) selected from halogen atom : 
optionally haldg'enated C v6 alkyl. carboxy C 2 .g alkenyl, optionally nalogenated C v6 alkoxy ; C v6 alkoxy-caroon- 
yl-C,. 6 alkoxy hydroxy, amino, mono- or di-C v6 alkylamino. carooxy. C vf alkoxy-carbonyl. mono- or di-C^g alkyl- 
carbamoyl. C 6 . 14 aryl-carDonylammo. C vs alkylenedioxy. C v6 alkylthio, C 6 . 14 arylthio. C,. e alkylsulfinyl. C 6 . 14 ar- 
ylsulfinyl.. C,. e alkylsulfonyl, C 6 . 14 arylsultonyl. nitro and the like. 

(2) C-. e alkyl group optionally having 1 to 5 substiiuent(s) 'selected from halogen atom : optionally nalogenated C,. 6 
• alkyl.. carboxy C 2 .e alkenyL optionally halogenated C v6 alkoxy. C v6 alkoxy-carbonyl-e^f alkpxy : hydroxy, amino ; . 

mono- or di-C v6 alkylamino. carboxy. C v6 - alkoxy-carbonyl. mono- or di-C ve alkyl-carbamoyl end C 6 . 14 ary|-car- 
bonylamino. 

(3) C 5 . 6 cycloalkyl group (e.g., cyclohexyl) optionally naving i tc h substituenl(s) selected from halogen atom, 
optionally halogenated C ve alkyl, carboxy C 2 .e alkenyl. optionally halogenated G v€ alkoxy, C-,.g alkoxy-caroon- 
yl-C-,. 6 alkoxy, hydroxy, amino, mono- or di-C v6 alkylamino. carboxy. C ve alkoxy-carbonyl, mono- or di-C,_ e alky I- 
carbamoyl and C 6 . 14 aryl-carbonylaminc, 

(4) C 7 . 16 aralkyl grou£ (e.g., phenyl-C v6 alkyl group), 

(5) 5 to 10 membered aromatic heterocyclic group containing ' to 4 ot one or two kinds of heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (e.g., 5 or 6 membered? 
•aromatic heterocyclic group such as pyridyl, thienyl and the like). .» ' 
■ (6) 5 ,to 10 membered non-aromatic heterocyclic group containing ' pr 2 of one or two kinds of heteroatom(s) ? 

selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, which may -have » 
•C 6 . 14 .aryJ-(e'.g. ! -phenyl) : C-i_ 6 alkyl-carbonyl oroxo, such as 5 or 6 membered non-aromatic cyclic amino group (e 
• g.. piperioVo. pjperazino and the like). 

(7) amino group optionally having 1 or 2 substituent(s) selected from the group consisting of the following (1) to • 

(7) [(1 ) C^g alkyl, (2) C 6 . 14 aryl, (3) C 7 . 16 aralkyl, (4) a 5 or 6 membered heterocyclic group (e.g., pyridyl) containing' 
1 or 2 heteroatom(s) selected Irom a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms, 
(5) C,. 6 alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl. C 6 . 14 aryl-carbonyl, C 7 . 16 aralkyl-carbonyl, C_ 6 alkyl-carbamoyl 
or 5 or 6 membered heterocyclic carbonyl group, each optionally having 1 to 3 substituent(s) selected from halogen 
atom, C r . 6 alkyl, C v6 alkoxy, carboxy, C v6 alkoxy-carbonyl, cyano, tetrazine and the like, (6) C 6 . 14 aryl-carbamoyl 
group optionally having 1 to 3 substituent(s) selected from halogen atom; C v6 alkyl, C,. 6 alkoxy, carboxy, C v6 > 
alkoxy-carbonyl, cyano, nitro, mono- or di-C v6 alkylamino and the like, (7) di-C,. 6 a!kylamino-C 16 alkylidene], or 

(8) carboxy group and the like are preferable. 

[0053] As the "pyridyl group" of the "pyridyl group optionally having substituent(s)" represented by R 2 , 1- : 2-. 3- or 
4-pyridyl group is used. 

[0054] As the "substituent(s)" of the "pyridyl group optionally having substituent(s)" represented by R 2 , for example, 
those similar to the "substituent(s)" of the "hydrocarbon group optionally having substituent(s)" represented by the 
aforementioned R 5 are used. 

[0055] The "pyridyl group" may have 1 to 5 : preferably 1 to 3 : substiluent(s) such as those mentioned above at 
substitutable position(s). When the number of substituent is 2 or more, the respective substituent(s) may be the same 
or different. In addition, the nitrogen atom in the ring of the "pyridyl group" may be N-oxidized. 
[0056] R 2 is preferably a pyridyl group optionally having substituent(s) (e.g., 3-pyridyl group, 4-pyridyl group and the 
like, preferably 4-pyridyl group). 

[0057] As R 2 pyridyl group optionally having 1 or 2 substituent(s) selected from the group consisting of C-j.g alkyl 
(e.g.. methyl), hydroxy and C^g alkyl-carbonyloxy (e.g., acetyloxy) and the like are preferable. 
[0058] As the "aromatic group" of "aromatic group optionally having substituent(s)" represented by R 3 , for example, 
there are an aromatic hydrocarbon group and an aromatic heterocyclic group. 

[0059] As the "aromatic hydrocarbon group", examples thereof include a C 6 . 14 monocyclic or fused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group. As examples, there are a C 6 . 14 aryl group and the like such as phenyl. 1 -naph- 
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thyl, 2-naphthyL 2-biphenyiyi ; 3-biphenylyl. 4-biphenylyl. 2-anthryl and the like. 

[0060] As the "aromatic heterocyclic group", there are 5 to 14 membered (preferably 5 io TO membered)( monocyclic 
or bicyclic) aromatic heterocyclic groups containing preferably i to 4 of one or two kinds of heteroatom(s) selected 
from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and tne like and. more particular^ 
an aromatic heterocyclic group such as MhienyL 3-thienyL 2-furyL 3-furyl/ 2-pyridyl. S-pyridyL 4-pyridyl. 2-ouinolyl. 
3-quinolyL 4-quinolyL 5-quinolyl : 8-quinolyl.. 1-isoquinolyl. 3-isoquinolyl : 4-isoquinolyl. 5-isoquinolyl. pyrazinyl.' 2-pyri- 
midinyL 4-pyrimidinyl : 3-pyrrolyL 2-imitiazolyh 3-pyridazinyL 3-isothiazo'lyL 3-isoxazolvl. i-indolyl. 2-indolyl. 3-indolyl 
2-benzothiazolyl; 2-benzo|b]thienyl : 3-benzo|b]thieriyl : 2-benzo|b]furariyl s 3-benzo|b]furanyl and the like. 
[0061] As the "substituent(s)." of the "aromatic group optionally having substiiuent(s)". there are 1 to 5. preferably i 
to 3 same substituent(s) as "substituent(s)" of "hydrocarbon group optionally having suostituent(s)" represented oy the 
aforementioned R5. When the number of substituents is 2 or more, respective substituents mav be the same or different 
The adjacent two substituents may lorrr, a 4 to 7 membered non-aromatic carbon ring. Preferably, it is a 5 membered 
non-aromatic carbon ring. 

[0062] R 3 is preferably a C 6 . 10 aryl group optionally having suDstituent(s). More preferably iris a phenyl group op- 
tionally having substituent(s). The substituent of the C 6 . 10 aryl group and phenyl group is preferably 1 to 3 substiluem 
(s) selected from halogen atom. C. vs alkylenedioxy. optionally halooenated C, 6 alkyl. carboxy C 2 e alkenyl C cy- 
cloalkyl. optionally haiogenated alkoxy. hydroxy. C 7 . 16 aralkyloxy.. C v6 alkyl-carbonvloxy and carboxy particularly 
preferably, is optionally haiogenated alkyl (e.g. alkyl sucn as methyl, ethyl and tne like), optionally haiogenated 
G ve alkoxy <e.g. : C r . s alkoxy such as metnoxy. ethoxy and the like). The two adjacent alkyl groups as substituents 
may be bonded to form a 5 membered non-aromatic camon rinc. 
[0063] The compound (I) preferably does not include a compound ol ihe formula 




(laa) 



i 



wherein Ar is an unsubstituted or substituted aryl group bonded to a thiazole ring by a carbon- atom .of the aromatic 
nng ; and-R is a hydrogen atom : acyl group, or a monovalent aromatic group having not more than TO carbon atoms, 
which is bonded to a nitrogen atom by a carbon atom of the aromatic ring. " < 

[0064] As the compound (l) : for example, compound (la) is preferable. 
[0065] As compound (la) : the following compounds of (A)-(B) and the like are preferable. 

* 

(A) A compound (la) wherein Rl is (a) an amino group which may have 1 or 2 acyl groups of the formula: -(C=0) 
-R 5 or -(C=0)-NR 5 R6 wherein each. symbol-is as defined above or (b) a C 6 . 14 aryl group optionally having 1 to 5 
substituent(s) selected from C v6 alkylthio : C 6 . 14 arylthio : C v6 alkylsulf iiiyl, C 6 . 14 arylsulfinyl. C v6 alkylsulfonyl. 
C 6-14 arylsulfonyl and carboxy and the like; 

• R 2 is pyridyl group optionally having 1 to 5 substituent(s) selected from alkyl. hydroxy arid -C, B alkyl-carbon- 
. yloxy; and 

RO|Sa C 6-14 aryl group optionally having 1 to 5 substituent(s) selected from halogen atom, optionally haiogenated 
C v6 alkyl.. optionally haiogenated C v6 alkoxy and carboxy. 

(B) A compound (la) wherein Ri is (i) C v8 alkyl. C 3 . 6 cycloalkyl or C 6 . 14 aryl (preferably C 6 . 10 aryl) . each optionaJly 
having 1 to 5 substituent(s) selected from halogen atom : optionally haiogenated 6 alkyl. carboxy C^ 6 alkenyl 
optionally haiogenated C 14 alkoxy : C v6 alkoxy-carbonyl-C v6 alkoxy ? hydroxy, amino, mono- or di-C, 6 aikylamino 
carboxy, C,_ 6 alkoxy-carbonyL mono- or di-C v6 alkyl-carbamoyl and C 6 . 14 aryl-carbonylamino : 

(ii) a 5 membered heterocyclic group. 

(iii) an amino group optionally having 1 or 2 substituent(s) selected from (1) C,. 6 alkyl. (2) C 6 . 14 aryl. (3) C 7 16 
aralkyL (4) 6 membered heterocyclic group and (5) alkyl-carbonyl, C 3 . 6 cycloalkyl-carbonyl. C fr14 aryl- 
carbonyl C 7 . 16 aralkyl-carbonyL alkyj-carbamoyl or 5 or 6 membered heterocyclic carbonyl. each option- 
ally having 1 to 3 substituent(s) selected from halogen atom, alkyl C v6 alkoxy : carboxy and C v6 alkoxy- 
carbonyL or an amino group optionally having di^^ 

(iv) a 5 or 6 membered non-aromatic cyclic amino group optionally substituted by C v6 alkyl-carbonyl or oxo. or 

(v) a carboxy group; 
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« » 

R 2 is a pyridyl group optionally naving T to 3 substituent(s) selected lrom C v6 alkyl : hydroxy and C,_ e alkyl : can> 
onyloxy; 

R 3 is a C 6 . 10 aryl group optionally having 1 to 5 substituent(s) selected from halogen atom. C-,. 3 alkyienedioxy. 
optionally halogenated C v6 alkyv carooxy C 2 . 6 alkenyl. optionally halogenated C vf alkoxy. hydroxy. C-. l6 aralky- 
5 loxy and C v6 alkyl-carbonyloxy (two adjacent alkyl groups as substiiuents may be bonded to 1orm a 5 membered 

non-aromatic carbon ring). 

[0066] Moreover preterable examples ot compound (I) and compound (la) include 

io [4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-1hiazol-2-yl]amine (Reference Example A 1 3- 1 4) r 

[4-phenyl-5-(4-pyridyl)-1 .3-thiazol-2-yl]amine (Reterence Example A 1 3-1 5) ; 

N-methyl [4-(4-methoxypheny1)-5-(4-pyridyl)-l .3-thiazol-2-yl)amine (Reterence Example A 13-16). 

N-methyl |4-phenyl-5-(4-pyridyl)-1 .3-lhiazol-2-yl]amine (Reterence Example A 13-47). 

N-methyl |4-(4-tluorophenyl)-5-(4-pyridyl)-l .3-thiazol-2-yl]amine (Reterence Examole A 13-69). 
i$ N-methyl |4-(4-chlorophenyl)-5-(4-pyridyl)-l .3-lhiazol-2-yl]amine (Reterence Example A l3-70) : 

N-methyl |4-(4-bromophehyl)-5-(4-pyridyl)-l .3-lhiazol-2-yl]amine (Reterence Examole A 13-71)-. 
•2-phenyl-N-|4-phenyl-5-(4-pyridyl)-l .3-thiazol-2-yl)acetamide (Reterence Example A 23-29). 

3- phenyl-N-|4-phenyl-5-(4-pyridyl)-' .3-thiazol-2-yl]propionamide (Reterence Example A 23-30) : 
N-|4-(3-chlorophenyl)-5-(4-pyridyl)-1 ; 3-thia70l-2-yl]acetamide (Reterence Example A 23-49). 

20 N-|4-(3-chlorophenyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]propionamide (Reterence Examole A 23-50). 

N-[4-(3-meihylphenyl)-5-(4-pyridyl)-l .3-thiazol-2-yi]aceiamide (Reterence Example A 23-51). 

N-|4-(3-methylphenyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]propionamide (Reterence Example A 23-52) 

|4-(3-chlorophenyl)-5-(4 : pyridyl)-l .3-thiazol-2-yl]amine (Reterence Example A 23-59). 

|4-(3-methylphenylj-5-(4-pyri'dyl)-i r 3-thiazol-2-yl]amine (Reterence Example A 23-60;. 
2t |4-(4-chlorophenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reterence Example A 23-61 ).. 

[4-(4-methylphenyl)-5-(4-pyridyl)-l .3-thiazol : 2-yl]amine (Reterence Example A 23-62). 

N-[4-phenyl-5-(4-pyridyl)-l : 3-thiazol-2-yl]acetamide (Reterence Example A 23-71 ) : 

N-phenyi-[4-(4-methoxyphenyl)-5-(4.pyridyl)-l ; 3-thiazol-2-yl]amine (Reterence .Example A 23-80).. i 
N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 : 3-thiazo!-2-yl]nicotinamide (Reterence Example A 23-1 01 ) ; - 

30 N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]isonic6tinamide (Relerence Example A 23-102)- : 

[4-(3Adimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-.yl]amine (Reterence Example A 23-125) : 
N-[4-(3 ; 5-dimethylphenyl)-5-(4-pyhdyl)^1 : 3-thiazol-2-yl]acetamide (Reterence Example A 23-128), 
' [4 : (2-naphthyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reterence Example A 23-144) : 
N-ethyl-N'-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]urea (Relerence Example A 23-1 56) ; 

35 • N-[4-(3 ; 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]isonicotinarriide (Reterence Example A 23-200) : - 
N-ethyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reterence Example A 23-269) : 
N-propy!-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reference Example A 23-276) : 

■ N-butyl-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (Reference Example A 23-280) ? 
N-benzyl-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyi)-1 : 3-thiazol-2-yl]amine (Reference Example A23-281) : 

40 N-propyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazoI-2-yl]amine (Reference Example A 23-290) : 

N-isopropyl-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]amine (Reference Example A 23-291 ) : 
N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-296) : 

4- [[[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 .3-thia2bl-2-yl]amino]carbonyl]benzoic acid (Reference Example A 
23-299), 

*s ■ " methyl 4-[2-[4-(methylthio)phenyl]-5-(4-pyridyl)-1 ; 3-thiazol-4-yl]phenyl ether (Reference Example A 23-300), 
4-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-302) ; 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-303) ; 
4-[4-(3 ; 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-305), 
4-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A23-306) : 

so 4-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-308), 

■ 4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-309), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfide (Reference Example A 23-31 0) : 
4-[4-(4-fluorophenyl)-5-(4 : pyridyl)-1 l 3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-311), 
4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-312) : 

55 4-[4-(4-fluorophenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-31 3) : 

4-[4-(4-chlorophenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]phenyl methyl sulfone (Reference Example A 23-314), 
N-[4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]-N'-phenylurea (Reference Example A 23-31 5) : 
2-hydroxy-N-[4-(4-methoxyphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]propionamide (Reference Example A 23-325), 
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■ 

4H4-(3.4-dimethylphenyl)^ methyl sulfide (Reference Example A 23-326). 

• 4-[4-(3.4-dimelhylphenyl)-5-(4-pyrioyl)- l.3-thiazol-2-yl]phenyl methyl sulfoxide (Reference Example A 23-327). 
^-|4>(3.4-dimethylphenyl)-5-(4-pyndyl)- 1 3-thiazol-2-yl]phenyl methyl sulf one (Reference Example A 23-326). * 
- 2-hyoroxy-N*[4-(4-methoxyphenyl)-5-(4-pyridyl)-l : 3-thia?ol-2-yl]eceiamide (Reference Example A 23-329). 
M[[4-(3 : 5-dimethylphenyl)-5-(4^ acic - "(Reference Example A 

23-337) : " J 

34[|4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-l : 3-thiazol-2-yl)amino]caitionyi]ben2oic acid ■ (Reference' Example A 
23-342) : salts thereof and the like. 

» 

' l 

' [0067] Preferable examples of compound (I) and compound (la) further include 4^4-f luorophenyl)-2-phenyl-5-(4- py . 
ridyl)-l.3-thiezole (Reference Example A 44-1), methyl 4,[4>(3-methylpt ? enyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]phenyl 
sulfide (Reference Example A 44-7). methyl 4-|4.|3-methylphenyl)-5-(4-pvridyl)- 1 ,3-thiezol-2-yl]phenyl sulfoxide (Ref- 
erence Example A 44-6). methyl 4-|4-(5-methylphenyl)-5-(4-pyridvl)- l : 3-1h.azol-2-vl]pnenvl sulfone (Reference Exam- 
ple A 44-26) and the like. . . 

- [0068] Furthermore., as compound (I) and (la). " ' '• 

(S)-N-|4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-i.3-thiazol-2-yl]nicott 
(3)-N-|4-(3,methylphenyl)-5-(2-(i-ph^ 

(S)-N-|4-(3-methylphenyl)-5-(2-(Vphenyletr.ylamino)-4-pyridyl)-l.3-thia2 ■ 

(R)-N-|4-(3-methylphenyl)-5-(2-(Vphenylethylamino)-4-pyridyl)-v.3-thiazol^ . • " . ■ 

(S)-N-|4-(3-methylphenyl)-5-(2-(l-phenyletnylamino)-4-pyndyi)-i.3-thiazo^^ 
(R)-N-[4-(3-methylphenyl)-5,^ 

(S)-N-[4-(3,methylDhenyl)-5-(2-(i-phenylethyl3mino)-4-pyridyr)- v3-thiazol-2ryl]-2-methoxynicotinamide. - 
(R)-N-i4-(3-methylpnenyJ)-5-(2-(l-pnenylethylamino)-4-pyndyl)-i.3-thiazol-2-yO . 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylpnenyi)-l ; 3-thiazol-2-yl] nicotinamide, 
N-!5-(2-benzylamino-4-pyridyl)-4-(3-methylpnenyl)-i : 3rthiazoI-2-yl],2-methoxynicotinamide. • 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylphenylVl ,3-thiazol-2-yl]-2-chloronicotinamide. 

N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylpneny!)-^3-thtazol-2-yl]-2-methylnicotinamide, 1 

N-[5- ( (2-ben^^ . . .. 

N-[5 : (2-benzoylamino-4-pyridylM-(3-m^ 

N-|5-(2-benzoylamino-4-pyridyl)-4-(3-methylph ■ 
N-[5-(2-benzoylammo-4-pyrid^^^ ." " • 

{S.) : N-(1-phenylethyl).4-[2-ethyl-4-(3-methylphenyl)-1 < .3-thiazol-5-yl]-2-pynd,ylamine. (R)-N-(1>phenylethyl)M42-ethyl- 
4-(3-methylphenyl)-1 : 3-thiazol-5-yl]-2-pyridylamine : ♦ . 

(S)-N-(l-phenylethyl)-4-[4-(3-methylphenyl)-2-propyl-l : 3-thiazol-5-yl]-2-pyridylamine : 
(R)-N-(1-phenylethyl)-4-[4»(3-methylphenyl)-2-propyl-1 : 3-thiazol-5-yl]-2-pyridylamine. 
(S)-N,(1-phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yi]-2-pyridylamine : 
(R)-N-(1iDhenylethyl)-4-[2-butyl^ 

(S) : N-(1-phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ^-thiazol-S-ylJ^-pyridylamine, 
(R)-N-(1-phenylethyl)-4^4-(3-^^^ 

(S)-N-(1-phenylethyl)-444-(3^^ 

(R)-N-(1-phenylethyl)--444-(3-methylphenyl)-2-(4-methylsulfonyfphenyl)-1 : 3-thiazol-5 
(S)-N-(1-phenylethyI)-4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 : 3-thiazol-5.yl]-2-pyrid 

(R)-N-(1.phenylethyl)-4-[2-(4-fluorophenyl).4-(3-methylphenyl)-1 ; 3-thiazol-5-yl].2-pyri^ thereof and the 

like are preferable. 

[0069] As the salt of Compounds (I) and (la), for example, there are a metal salt, ammonium salt a salt with an 
organic base, a salt with an inorganic. acid, a salt with an organic acid, a salt with basic or acidic amino acid and the 
like. As a suitable metal salt there are alkali metal salt such as sodium salt., potassium salt and the like: alkaline earth 
metal salt such as. calcium salt, magnesium salt, barium salt and the like; aluminum salt and the like. As a suitable 
example of a salt with an organic base, for example, there are salts with trimethylamine, triethylamine, pyridine, picoline. 
2 : 6-lutidine : ethanolamine, diethanolamine, triethanolamine, cyclohexylamine, dicyclohexylamine. N.N'-dibenzylethyl- 
enediamine and the like. As a suitable example of a salt with an inorganic acid, for example, there are salts with 
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like. As a suitable example of a 
salt with an organic acid, for example, there are salts with formic acid, acetic acid, trifluoroacetic acid, phthalic acid, 
fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benze- 
nesulfonic acid, p-toluenesulfonic acid and the like. As a suitable example of a salt with a basic amino acid, for example 
there are salts with arginine, lysine/ornithine and the like. As a suitable example of a salt with an acidic amino acidi 
for example, there are salts with aspartic acid, glutamic acid and the like. 

[0070] Among them, pharmaceutical^ acceptable salts are preferable. For example, when a compound has an acidic 
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functional group therein, there are inorganic salts such as alkali metal salts (tor example, sodium salt : potassium sail 
and the like).' alkaline earth metal salts (tor example, calcium salt, magnesium salt, barium salt andthe like), ammonium 
salts'and the like and. when a compound has a basic tunctional group therein, there are salts with inorganic acids such 
as hydrochloric acid : hydrobromic acid., nitric acid, sulluric acid : phosphoric acid and the like, and salts with organic 
acids such as acetic acid : phthalic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, 
methanesulfonic acid : p-toluenesulfonic acid and the like. 

[0071] A process for producing Compound (t) including Compound (la) will be described below. 
[0072] Compound (I) can be obtained by a method shown by the following reaction formulas i and 2 or a similar 
method to that, and additionally, for example ; it can be obtained according to the methods described in JP-A-60-58981 
JP-A-61-10580 : JP-T7.-503023, WO 93/15071 ; DE-A-3601411 . JP-A-5-70446 and the like, a method similar to these 
methods and the like. 

[0073] Respective symbols in' the compounds in the following reaction formulas i and 2 have the same meanings 
as those described above. Compounds in tne reaction formulas incluoe salts thereol anc. as the salts, tor example, 
those similar to the salts of Compound (I) can be mentioned. 
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[0074] Compounds (II), (III), (V) : (VII), (Xl) : (XIII) and (XIV) can be used as they are when they are commercially 
available or can be prepared by a method known per se or according to the similar method to this. 
[0075] Compound (IV) can be obtained by condensing Compound (II) and Compound (III) in the presence of a base. 
[0076] In the compound (III), R 8 is, for example, (1) C v6 alkoxy (e.g., methoxy, ethoxy and" the like), (2) di-C v6 
alkylamino (e.g.. dimethylamino, diethylamino and the like). (3) N-Cg. 10 aryl-N-C^g alkylamino (e.g.. N-phenyl-N-meth- 
ylamino and the like), (4) a 3 to 7 membered cyclic amino optionally substituted by C 6 . 10 aryl and(or) C v6 alkyl (e.g., 
pyrrolidino, morpholino, methylaziridin-1-yl and the like) and the like. 

[0077] The amount of Compound (III) to be used is about 0.5 to about 3.0 moles, preferably about 0.8 to about 2.0 
moles relative to 1 mole of Compound (II). 
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♦ 

• [0078] The amount ol base to be used is aoout 1 .0 to about 30 moles, preterably about 1 .0 to about 1 0 moles relative 
to l mole ot Compound (II). . 

[0079] As the "base", for example, tnere are a basic salt such as sodium carbonate : potassium carbonate, cesium 
carbonate and the like, an inorganic base such as sodium hydroxide: potassium hydroxide and the like : an aromatic 
amine such as pyridine, lutidine and tne like, a ternary amine such as triethylamine. tripropylamine, tributylamine. 
cyclohexyldimethylamine, 4-dimethylaminopyridine, N : N-dimethylaniline. N-melhylpiperidine : N-methylpyrrolidine. N 
methylmorpholine and the like, an alkali metal hydride such as sodium hydride, potassium hydride and the like, a metal 
amide such as sodium amide, lithium diisopropylamide. lithium nexamethyldisilazi.de and the like, a metal alkoxide 
such as sodium -methoxide. sodium ethoxide, potassium.tert-butoxide and the like. • - 

[0080] It is advantageous that this reaction is. conducted without a solvent or in the -presence of an inert solvent. 
Although the solvent' is not particularly limited as long as the. reaction proceeds, for example, halogenated hydrocar- 
bons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcortols, water or a mixture of two or more ot 
them are, usee. 

[0081] The reaction temperature is usually about -5 to about 200 C C, preferably about 5 to about 150 C C. The reaction 
time is usually about .5 minutes to about 72 hours^ preferably about 0,5 to about 30 hours 

[0082] Although the reaction product can be used as the reaction solution itself or as a crude product in. the nex; 

step, it can be isolated from the reaction mixture according to conventional methods and can be easily purified by a 

separating means such as recrystallization. distillation, chromatography and the like. , 

[0083] Compound (VIII) can be obtained by treating compound (IV) wit n an acid. '' 

[0084] The amount of acid to be used is about 1.0 tc aboul TOO moles, preferablv about 1.0 to about 30 moles 

relative to 1, mole of Compound (IV). 

[0085] As the "acid", for example, mineral apds such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like are used. . , 

[0086] This reaction is conducted in the presence of an iner, solvent f6r a reaction. The solvent is riot' particularly 
limited as long as a reaction proceeds but, for example, water, a -mixtute.of water and amides, a mixture of water and 
alcohols.and the like are used. 

[0087] The reaction temperature is usually about 20 to about 20(T C : preferably aoout 60 to about 1 50 C C. The reaction 
time is generally about 30 minutes to about 72 hours, preferably about l to about 30 hours. 

[0088] Although the reaction product can be used as the reaction solution itself or as a crude product in the next 
step, it can be isolated from the reaction mixture according tc conventional methods and can be easily purified by a 
separating means such as recrystallization, distillation, chromatography and the like. ■ - ' 

[0b89] The compound (VIII) can be also obtained by condensing, compound (VI) obtained by treating compound (V) 
with a base, and compound (VII). ♦ 

[0090] In the compound (VI), M represents, for example,. an alkali metal such as lithium/sodium, potassium and the 
like. 

[0091] In the compound (VII), R9 represents, for example, those similar to the aforementioned R 6 . 

[0092] The amount of base to be used is about 1 .0to about 30 moles, preferably about 1 .0 to about 10 moles relative 

to 1 mole of Compound (V). 

[0093] As the "base", tor example,, metal amides such as sodium amide, lithium diisopropylamide. lithium hexame- 
thyldisilazide and the like are used. 

[0094]; It is advantageous that this reaction is conducted without a solvent or in the.presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, tor example, aliphatic hydrocarbons, 
aromatic hydrocarbons, ethers or a mixture of two or more of them and the like are used. 

[0095] The reaction temperature is usually about -78 to about 60°C ; preferably about -78 to about 20°C. The reaction, 
time is usually about 5 minutes to about 24 hours, preferably about 0.5 to about 3 hours. 

[0096] Although a product can be used. as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0097] Compound (IX) can be obtained by treating Compound (VIII) with halogens. This reaction is performed in the 
presence of a base or a basic salt if desired. 

[0098] The amount of halogens to be used is about 1 .0 to about 5.0 moles, preferably about 1 .0 to about 2.0 moles 
relative to 1 mole of Compound (VIII). 

[0099] As the "halogens", there are bromine, chlorine, iodine and the like. 

[0100] The amount of base. to be used is about 1.0 to about 10.0 moles, preferably about 1.0 to about 3.0 moles 
relative to 1 mole of Compound (VIII). 

[0101] As the "base", for example, there are aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropylamine, tributylamine, cyclohexyldimethylamine, 4-dimethylaminopyridine. N.N-dimeth- 
ylaniline, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like. 
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[0102] The amount ol basic sail to be used is about 1 .0 to about 1 0.0 mo!es : preferably about 1 0to about 3.0 moles, 
relative to 1 mole of Compound (VIII). 

[0103] As the "basic salt", tor example, sodium carbonate, potassium carbonate, cesium carbonate, sodium bicar- 
bonate, sodium acetate, potassium acetaie and the like can be used ». it ; 

[0104] • U is advantageous that this reaction is performed witnoui a solvent or in the presence ot an inert solvent tor 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but : tor example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitrites, sulfoxides, organic acids, aromatic 
amines or a mixture ot two or more ot them and the like are used. 

[0105] The reaction temperature is about -20 to about *I50°C : preferably about 0 to about 1 00 C C. The reaction time 
is usually about 5 minutes to about 24 hours, preferably about 10 mmutes-to about 5 hours. 

[0106]' Although a product can be used as the reaction solution iisetf or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means siich as recrystallization. distillation, chromatography and tne like. 

[0107] Compound (la) can be obtained by condensing Compound (IX) with Compound(X). This reaction is performed 
in the presence ot a base it desired , * 

[0108] In Compound (IX). Hal represents a halogen atom. 

[0109] When Compound (X) is commercially available, it can be used as it is. or can be obtained by the method, 
known per se or a method according to the known method or further a method shown'in tne reaotion formula 2. 
[0110] The amount of Compound (X) to be used is about 0.5 to about 3.0 moles, preferably about 0.6 to about 2.0 
moles relative to 1 mole of Compound (IX). - 

[0111] The amount of base to be used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 10 moles relative 
to 1 mole of Compound (IX). • 

[0112] As the' "base", for example, there are basic salts sucn as sodium carbonate, potassium carbonate, cesium 
carbonate, sodium bicarbonate and the like, aromatic amines such as pyridine, lutidine and the like, tertiary amines 
such as triethylamine, tripropyiamine, tributylamine. cyclohexyldimethylamine. 4-dimethylamiriopyridine, N,i\l-dimeth : 
ylaniline, N-methylpiperidine. N-methylpyrrolidine, N-methylmorpholine and the like. 

[0113] It is advantageous that this reaction is performed witnoui a solvent or in the presence of an inen solvent for. 
a reaction.. The solvent is not particularly limited as. long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, aJcohols, nitriles or a mixture of two or more- 
ot them and the like are used. ■ 
[0114] The. reaction temperature is about -5 to about 200°C, preferably about 5 to about 150 C C. The reaction lime 
is usually abouh 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 1 

[0115]- Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated trom the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 
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[0116] Compound (XII) is obtained by condensing Compound (XI) and amines represented by the formula R«H. 
[0117] R* represents "amino group optionally having subslituent(s)" represented by the above-mentioned R\ 
[01 18] In Compound (XI), R 10 represents an alkoxy group. As the "alkoxy group", lor example, there are C 1 6 alkoxy 
groups such as methoxy,. elho.xy, propoxyjsopropoxy, butoxy and the like. , 

[01 19] The amount of the "amines"'tobe used is about 1 .0 to about 30 moles, preferably about 1 .0 to about 1 0 moles 
relative to 1 mole of Compound (XI). 1 

[0120] It, is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but: tor example, halogenated hydro- 
carbons ; aliphatic hydrocarbons, aromatic hydrocarbons, ethers, amides, alcohols, nitriles. ketones or a mixture of two 
■ or more of them and the like are used. 

[0121] The reaction temperature is about -5 to about 200 C C, preferably about 5 to about 120 C C. The reaction time 
is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0122] Although a produdt can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 
[0123] Compound (X) is obtained by hydrolysing Compound (XII) using an acid or a base. 

[0124] The amount of acid or base to be used is about 0.1 to about 50 moles, preferably about 1 to about 20 moles 
relative to 1 mole of Compound (XII), respectively. 

[0125] As the "acid", for example, mineral acids such as hydrochloric acid, hydrobromic acid, sulfuric acid and the 
like, Lewis acids such as boron trichloride, boron tribromide and the like; the use of Lewis acid together with thiols or 
sulfides, organic acids such as trifluoroacetic acid, p-toluenesulfonic acid and the like are used. 
[0126] As the "base", for example,- metal hydroxides such as sodium hydroxide, potassium hydroxide, barium hy- 
droxide and-the like, basic salts such as sodium carbonate, potassium carbonate and the like, metal alkoxides such 
as sodium methoxide, sodium ethoxide, potassium tert-butoxide and the like, organic bases such as triethylamine 
imidazole, formamidine and the like are used. 

[0127] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but. for example, alcohols, ethers 
aromatic hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons, sulfoxides, water or a mixture of two or 
more of them and the like are used. 

[0128] The reaction time is usually about 10 minutes to about 50 hours, preferably about 30 minutes to about 12 
hours. The reaction temperature is about 0 to about 200°C : preferably about 20 to about 120°C. 

[0129] Compound (X) can be also obtained by treating Compounded I) with hydrogen sulfide in the presence of a 
base. 

[0130] The amount of hydrogen sulfide is about 1 mole to about 30 moles relative to 1 mole of Compound (XIII). 
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[0131] The amount ot base to be used is about 1 .0 to about 30 moles, preferably about i .0 to about 1 0 moles relative 
to 1 mole of Compound (XIII). 

[0132] As the "base"., for example, there ate aiomatic amines such as pyridine : lutidine and the like r tertiary amines 
such as triethylamine : 1ripropylamine : tributylamine, cyclohexyldimethylamine. 4-dimethylaminopyridine. N.N-dimeth- ' 

5 ylaniline, N-methylpiperidine, N-methylpyrrolidine, N-methylmorpholine and the like : and the like. 

[0133] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent tot 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but. for example, halogenated hydro- 
• carbons, aliphatic hydrocarbons., aromatic hydrocarbons, ethers, aromatic amines or a mixture of two'or more of them 
and the like are used.' ' 

io [0134] This reaction is performed under atmospheric pressure or under a pressurized condition. The reaction tem- 
perature is usually about -20 to about 80 C C : preferably about -10 to about 30 C C. The reaction time is usually about b 
minutes to about 72 hours, preferably about 0.5 to about 30 hours. 

[0135] Although a product can be used as the reaction solution iiselfor as a crude product in the next reaction, h 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
is means such as recrystallization, distillation, chromatography and the like. 

[0136]- Compound (X) can be also obtained by treating compound (XIII) with O.O-diethyl dithiophosphate in the pres- 
ence of an acid. 

[0137] The amouni of O.O-diethyl- dithiophosphate to be used' is about " to about 3 moles, preferably about 1 to 
about 2'moles, relative to 1 mole of Compound (XIII). 
20 [0138] The. amount of acid to beused is about 3 to. about 10 moles, relative to 1 mole of Compound (XIII). 

[01 39] As the "acid", for example,' mineral acids such as hydrogen chloride, hydrogen bromide and the like, and the 
like are used. 

[0140] It is advantageous that this reaction is performed without a solvent or in the presence of an men solvent tor 
; a reaction. The solvent is not particularly limited as long as a reaction proceeds but. tor example, halogenated hydro- 
25 carbons, aliphatic hydrocarbons, aromatic hydrocarbons, ethers, esters, alcohols, watei or a mixture of two or more 
ol them and the like are used. 

. [0141] The reaction temperature is generally about -20 to about 80°C, preferably about -10 to about 30°C. The- 
reaction time is generally about 5 minutes to about 72 hours, preferably about«0:5 to about 30- hours. i ••■> • 

[0142] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, ii 
30 can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0143] Compound (X) can also be obtained by treating Compound (XIV) with phosphorus pentasulfide or Lawessop's 
reagent. 

[0144] The amount of phosphorus pentasulfide or Lawesson's reagent to be used is about 0.5 to about 10 moles, 
35 preferably about 0.5 to about 3 moles relative to 1 mole ol Compound (XIV). 

[0145] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, ethers, aromatic 
hydrocarbons, aliphatic hydrocarbons, halogenated hydrocarbons or a mixture of two or more of them and the like are 
used. 

40 [0146] The reaction time is usually 10 minutes to about 50 hours : preferably about 30 minutes to about 12 hours. 

The reaction temperature is usually about 0 to about 150°C, preferably about 20 to about 120 C C. 

[0147] Although a product (X) can be used as the reaction solution itself or as a crude product in the next reaction, 

it can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 

means such as recrystallization, distillation, chromatography and the like. 
45 . [0148] When Compound (la) is acylamino compound, an objective compound can be also obtained by subjecting 

the corresponding amine compound to an acylating reaction known per se. 

[0149] For example : among Compound (la), a compound wherein R 1 is acylamino group optionally having substituent 
(s) is obtained by reacting the corresponding 2-thiazolamine and an acylating agent optionally in the presence of a 
base or an acid. 

so [0150] The amount of acylating agent to be used is about 1.0 to about 5.0 moles, preferably about 1 .0 to about 2.0 
moles relative to 1 mole of the corresponding 2-thiazolamine. 

[0151] As the "acylating agent", for example, there are carboxylic acids corresponding to an objective acyl group or 
a reactive-derivative thereof (for example, acid halide, acid anhydride, ester and the like) and the like. 
[0152] The amount of base or acid to be used is about 0.8 to about 5.0 moles, preferable about 1.0 to about 2.0 
55 moles relative to 1 mole of the corresponding 2-thiazolamine. 

[0153] As the "base", for example, there are triethylamine, pyridine, 4-dimethylaminopyridine and the like. 

[0154] As the "acid", for example, there are methanesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid and 

the like. 
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(0155] li is advantageous that this reaction is perlormeri without a solvent or in the presence of an inen solvent tor 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but. tor example, ethers, aromatic 
hydrocarbons., aliphatic hydrocarbons, amides, halogenated hydrocarbons, nitrites, sulfoxides, aromatic amines dr a 

• mixture of two or more of them and the like are used. ' 

[0156] The reaction temperature is about -20 to about l50 c C : preferably about 0 to about 1 00 C C. The reaction time 
is usually "5 minutes to about 24 hours, preferably about 10 minutes to about 5 hoUrs. 

[0157] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by tne conventional methods, and can be easily purified by a separating 
means such as recrystallization. distillation, chromatography and the like. , 

[01 58] When Compound (la) is an N-oxide compound, it is obtained by treating the conesponding pyridyl compound 
with ah organic peroxy acid. ', , 

[0159] The amount of organic oeroxy acid to be used is about 0.8 to aoout 10 moles., preferable about 1.0 to about 
3.0 moles relative to i mole of tne corresponding pyridyl compound. 

[01 60] As the "organic peroxy acid", tor example, there are peracetic acid, trifluor operacetic acid, m-chloroperbenzoic 
acid and the like. - . .. . * .- _ •. 

[0161] It is advantageous that this reaction is performed without a solvent or in the presence of an inen solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but. foi example, halogenated hydro- 

• carbons., aliphatic hydrocarbons, aromatic nydrocarbons, organic acids, etners. amides., sulfoxides, alcohols, nitriles. 
ketones or a mixture of two or more of tnem and the like are usee. 

[0162] The reaction temperature is about -20 to about 130 C C : preferably aoout 0 to about 1 00 C C. The reaction'time 
is- usually 5 minutes to about 72 hours., preferably about 0.5 to about 12 hours. 

[0163] Alternatively, the N-oxide compound, is also obtained by treating the corresponding pyridyl compound with 
nyorogen peroxide or alkyl hydroperoxide optionally in the presence of e base : an acid or a metal oxide. 
[01 64] The amount of hydrogen peroxide or alkyl hydroperoxide to be used is about 0.6 to about 1 0 moles ; preferably 
about 1.0 to 3.0 moles relative to I mole of the corresponding pyridyl compound. 

[0165] As the "alkyl hydroperoxide", for-example. there are tert-butyl hydroperoxide, cumene hydroperoxide and the 

like. , 

[0166J The amount of base, acid or metal oxide to be used is about 0.1 to-about 30 moles, preferably 0.8 to about 
5 moles relative to 1 mole of the corresponding pyridyl compound. " " 

[0167] As the "base", for example, there are inorganic bases such as so'dium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate, potassium carbonate and the like. 

[0168] As the "acid", for example; there are mineral acids such as hydrochloric acid, sulfuric acid, perchloric acid 
and the like, Lewis acids such as boron trifluoride, aluminum chloride, titanium tetrachloride and the like, organic acids 
such as formic acid, acetic acid and the like. 

■ - 

[0169] As the "metal oxide", for example, there are vanadium oxide (V 2 0 5 ), osmium tetroxide (Os0 4 ). tungsten oxide 
(W0 3 ), molybdenum oxide (Mo0 3 ), selenium dioxide (Se0 2 ), chromium oxide (Cr0 3 ) and the like. ■ 
[0170] It is advantageous that this reaction is performed without a.solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles 
ketones or a mixture of two or more of them and the like are used'. 

[0171] The reaction temperature is about -20 to about 130°C, preferably about 0 to about 100°C. The reaction time 
is usually 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[0172] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, it 
can be isolated from the reaction mixture by the conventional methods, and can be easily purified by a separating 
means such as recrystallization, distillation, chromatography and the like. 

[0173] When compound (la) is an S-oxide compound, it can be obtained by treating the corresponding sulfide com- 
pound with peroxide. 

[0174] The amount of peroxide to be used is about 0.8 to about 10 moles, preferably about 1 .0 to about 3.0 moles, 
relative to 1 mole of the corresponding sulfide compound. 

[0175] As the "peroxide", for example, peracetic acid, trifluoroperacetic acid, m-chloroperbenzoic acid, potassium 
persulfate, metape.riodic acid and the like can be mentioned. 

[0176] It is advantageous that this reaction is performed without a solvent or in the presence of an inert solvent for 
a reaction. The solvent is not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitriles. 
ketones or a mixture of two or more of them and the like are used. 

[01 77] The reaction temperature is usually about -20 to about 1 30°C, preferably about 0 to about 1 00°C. The reaction 
time is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours. 

[01 78] In addition, S-oxide compound can be obtained by treating the corresponding sulfide compound with hydrogen 
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'peroxide or alkyl hydroperoxide in me presence ol a base ; acid or metal oxide, it, desired. 

[0179] The amount ol hydrogen peroxide or alkyl hydroperoxide to be used is about 0.8 to about 10 moles, preferably 
about 1.0 to about 3.0 moles, relative to 1 mole of the corresponding sulfide compound. 

[blBO] As the "aikyl hydroperoxide", lot example, terl-butyl hydroperoxide, cumene hydroperoxide and the like can 
5 be mentioned. 

[0181] The amount of "base, acid or metal oxide" to be used is about O.i.io about 30 moles, preferably about 0.8 to 
about 5 moles; relative to 1 mole of the conesponding sulfide.compound. ■ 

[0182] As the "base" ; for example, tnere are inorganic'bases sucn as sodium hydroxide, potassium hydroxide and 
the like, basic salts such as sodium carbonate, potassium caroonate and the like, and the like. 
to [0183] As the "aciq", for example, there are mineral acids such as hydrochloric acid : sulfuric acid : perchloric acid 
and the like. Lewis acids such as boron trifluoride. aluminum chloride, titanium tetrachloride and the like, orqanic acids, 
such as formic acid. 'acetic acid and tne like, and the like. 
- [0184] fts the "metal oxide" : tot example, tnere are vanadium oxide (V ? G 5 ). osmium tetroxide (Os0 4 ) : tungsten oxide 
(W0 3 ). molybdenum oxide (Mo0 3 ). selenium dioxide (Se0 2 ), chromium oxide (CrC 5 ) and the like. 
[0185] It is advantageous that this reaction is performed witnoui a solvent or in the presence of ah men solvent for 
a reaction/The solvent is" not particularly limited as long as a reaction proceeds but, for example, halogenated hydro- 
■ carbons, aliphatic hydrocarbons, aromatic hydrocarbons, organic acids, ethers, amides, sulfoxides, alcohols, nitrites, 
ketones or a mixture of two or more ol them and the like are usee. 

[0186] The reaction temperature is usually about -20 to about 130°C, preferably about 0 to about 100 C C. The reaction 
20 lime is usually about 5 minutes to about 72 hours, preferably about 0.5 to about 12 hours, 

[0187] Although a product can be used as the reaction solution itself or as a crude product in the next reaction, i! 
can be isolated from the reaction mixture by 'tne conventional methods, and can«be easily purified by a separating 
means such as recrystallization. distillation, chromatography and. the like , 

[0188] In the aoove respective reactions, when starting compounds have amino, carooxy, hydroxy as substituents, 
2* a protecting groups which are generally used in the peptide chemistry or the like may be introduced into these groups 
and, after reaction, a desired compound can be obtained by removing protecting groups if needed. 
[0189] As a protecting group for amino, tor example, formyl or C v6 alkyl-carbonyl (for example, acetyl, propionyl and 

• the litoe).--phenylcarbanyl ! .C 1 . 6 alkoxy-carbonyl (for. example/methoxycarbonyl. ethoxycarbonyl and the like), pheny- 

• loxycarbonyl. C 7 . 10 aralkyloxy-carbonyl (for example, benzyloxycarbonyl and the like). trityl, phthaloyl and the like which 
30 -may have substituent(s), respectively, are used. As these substituent(s), halogen atom(s) (tor example, fluorine. ch'lo- 
■ : rine, bromine, iodine and the like), C v6 alkyl-carbo'nyl (tor example, acetyl,- propionyl. valeryl and the like), nitro and 

t he -like are used and the number of substituents is 1 to 3.- 

[0190] As a protecting group for canboxyfor example, C^g alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, 
terl-butyl and the like), phenyl, trityl, silyl and the like which may have substituent(s), respectively, are used. As these. 
35 ■ substituent(s), halogen atom(s) (for example, fluorine, chlorine, bromine, iodine.and the like), formyl, C,_ 6 alkyl-carbonyl 
(for example, acetyl, propionyl, butylcarbonyl and the like), nitro, C v6 alkyl (for example, methyl, ethyl, tert-butyl and 
the like), C 6 . 10 aryl (for example, phenyl, naphthyl and the like) and the like are used and the number of substituents 
is 1 to 3. 

. [0191] As a protecting group for hydroxy, for example, C,. 6 alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl,' 
40 tert-butyl and the like), phenyl, C 7 . n aralkyl (for example, benzyl and the like), formyl, C v6 alkyl-carbonyl (for example, 
acetyl, propionyl and the like), phenyloxycartonyl, C 7 .^ aralkyloxy-carbonyl (for example; benzyloxycarbonyl and the 
like), tetrahydropyranyl, tetrahydrofuranyl, silyl and the like which may have substituent(s), respectively, are used. As 
these substituent(s). halogen atom(s) (for example, fluorine, chlorine, bromine, iodine and the like), C^g alkyl (for 
example, methyl, ethyl, tert-butyl and the like), C 7 .^ aralkyl (for example, benzyl and the like), C 6 . 10 aryl (for example, 
45 phenyl, naphthyl and the like), nitro and the like are used and the number of substituents is 1 to 4. 

[0192] In addition, as a method of removing a protecting group, the method known per se or a method according to 
this method is used and. for example, method by treating wjth an acid, a base, the ultraviolet ray, hydrazine, phenyl- 
hydrazine, sodium N-methyldithiocarbamate : tetrabutylammonium fluoride, palladium acetate and the like or a method 
of reduction is used. 

so [0193] In any cases, Compound (I) can be synthesized by further, optionally, performing known deprotection, acyla- 
tion, alkylation, hydrogenation, oxidation, reduction, carbon chain extension and substituent exchange reactions alone 
or in a combination of two or more of them. As these reactions, the reactions described in Shinjikkenkagakukoza 14, 
vol.15 s 1977 (Maruzen Press) are adopted. 

[0194] As the above "alcohols", for example, there are methanol, ethanol. propanol, isopropanol, tert-butanol and 
55 the like. 

[0195] As, the above "ethers", for example, there are diethyl ether, diisopropyl ether, diphenyl ether, tetrahydrofuran, 
dioxane, 1 ,2-dimethoxyethane and the like. 

[0196] As the above "halogenated hydrocarbons", for" example, there are dichloromethane. chloroform. 1,2-dichlo- 
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roethane, carbon tetrachloride and the like. 

[0197] As the above "aliphatic hydrocarbons", tot example, mere are hexene. pentene. cvclohexane and the' like. 
[0198] As the above "aromatic hydrocarbons", tot example, there are benzene, toluene, xylene, chlorobenzene and 
the like. , ' 

[0199] As the above "aromatic amines"., tor example, there are pyridine, lutidine. quinoline and tne like. 

[0200] As .the above "amides", tor example, there are ^N-dimethylformamide. N.N-dimethylacetamide. hexameth- 

ylphosphoric triamide and the like. ' 

[0201] As the above "ketones", 1or example, there are acetone, methyl ethyl ketone and the like 
[0202] As the above" "sulfoxides", tor example, there are dimethyl sulfoxide and the like 
[0203] As the above "nitrites", for example, there are acetonitrile, propionitrile and the like. 

[0204] As the above "organic acids", lor example, tnere are acetic acid, propionic acid, trifluoroacetic acid and tne like 
[0205] As the aforementioned "esters", lot example, methyl acetate, ernyl acetate, methyl propionate and the like 
can be mentioned. 

[0206] When a desired product is obtained in a tree form by the above reaction, ii may be' convened imc a sal; 
according to conventional methods or when a desired product is obtained as a salt, it can be convened into a- free 
form or another salt according to conventional methods. Compound (I) thus obtained can be isolated and purif.ed from 
the reaction solution by the known means, for example, trans-solvation, concentration, solvent extraction, fractional 
distillation, crystallization, recrystaliization. chromatography and the like' 

[0207] When Compound (I) is present as a configurations! isomer, diastereomet. conlormer or the like each can be- 
opt.onally isolated by-the above separation and purification means. In addition. Compound (I) is in the form of its 
racemate, they can be separated into S- and R-forms by any conventional optical resolution. 

[0208] When Compound (I) includes stereoisomers, both the isomers alone and mixtures of each isomers are in- 
cluded in the scope of the present invention. . 
[0209] In addition, Compound (I) may be hydrated.or anhydrous. 

[0210] Compound (I) may be labeled with an isotope (for example, 3 H : 14 C ; 35 S) or the like. 
Icompound (II)] 
10211) 

(1 ) an .optionally N-oxidized compound represented by : the formula: 



N 

i 

i 




(ID 



wherein Fpa represents a hydrogen. atom, a hydrocarbon group optionally having substituents. a heterocyclic group 
optionally having substituents, an amino group optionally having substituents or an acyl group, 
R^ a represents an aromatic group optionally having substituents, 

R 3a represents a hydrogen atom, a pyridyl group optionally having substituents or an aromatic hydrocarbon group 
optionally having substituents, 

X a represents an oxygen atom or an optionally oxidized sulfur atom, 

Y a represents a bond; an oxygen atom, an optionally oxidized sulfur atom or a group represented by the formula: 
NR^ (wherein R 4a represents a hydrogen atom, a hydrocarbon group optionally having substituents or an acvl 
group) and 

Z a represents a bond or a divalent acyclic hydrocarbon group optionally having substituents. or a salt thereof 

(2) the compound according to (1 ) : wherein Z a is a divalent acyclic hydrocarbon group optionally havinq substitu- 
ents, 

(3) the compound according to (1), which is a compound represented by the formula: 
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wherein n represents 0 or 1 . and other symbols are as defined in'(1). ot a salt thereot, 

(4) the compound according to (1 ) or (3). wherein R 1a represents 

'. • ■ ' 

(i) a hydrogen atom : - 

• (ii) a C v6 alkyl group : a C 2 _ 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group : a C 6 . 14 aryl group 
or e C 7 ..je aralkyl group |these groups may have substituents selected from the group (substituent group A) 
consisting of oxo, halogen atom : C v3 alkylenedioxy, nitro : cyano. optionally haiogenated C 1-6 alkyl. optionally 

-. haiogenated C 2 . 6 alkenyL carboxy C 2 . 6 alkenyL optionally haiogenated C 2 . 6 alkynyl optionally haiogenated 
C 3 . 6 cycloalkyl C 6 .-, , aryl : optionally haiogenated C-,. e alkoxy. C ve alkoxy-oarbonyl-C,. 6 alkoxy.. hydroxy, 
aryloxy : C 7 . 16 aralkyloxy. mercapto. optionally haiogenated C v6 alkylthio : C 6 . 14 arylthio: C-^ e aralkylthio. ami- 
no. mono-C^g alkylamino. mono-C 6 . 14 arylamino, di-C v6 alkylamino : di-C 6 . 14 arylamino. tormyl. carboxy : C-,. 6 

• alkyl-carbonyl, C 3 . 6 cycloalkyl-carbon}'l. C v6 alkoxy-carbonyl. C 6 . 14 aryl-carbonyl. C 7 _ l6 aralkyl-cartonyl. C s ^ , 
aryloxy-carbonyl. C 7 . 1£ aralkyloxy-carbonyL 5 or. 6 memoered heterocyclic carbonyL carbamoyl, thiocar- 
bamoyl, mono-C v6 alkyl-carbamoyl, di-C v6 alkyl-carbamoyl, C" 6 . 14 aryl-caroamoyi 5 or 6 membered hetero- 
cyclic carbamoyl! C v6 alkylsulfonyl, C 6 . 14 arylsullonyl. C v6 alkylsulfinyl, C 6 . 14 arylsulfinyl, formylamino, C v6 
alkyl-carbonylamino, C 6 . 14 aryl-carbonylamino : C v6 alkoxy-carbonylamino; C v6 alkylsulfonylamino, C 6 . 14 ah 
ylsu!1onylamino : C v6 alkyl-carbonyloxy, C 6 . 14 aryl-carbonyloxy, C-,: 6 alkoxy-carbonyloxy, mono-C^g alkyl-car- 

• bamoyloxy, 'di-C r . 6 alkyl-carbamoyloxy, C 6 . 14 aryl-carbamoyloxy, ,nicotinoyloxy : 5 to 7 "membered saturated 
cyclic amino optionally having 1 to 4 heteroatoms ol one or two kinds selected from a nitrogen atom, -a sulfur 
. atom and an oxygen atom in addition to one nitrogen atom and carbon atoms (this cyclic amino may have 
subslituents selected from the group consisting of C v6 alkyl, C 6 . 14 aryl: C,. 6 alkyl-carbonyl, 5 to 1 0 membered 
aromatic heterocyclic group and oxo) : 5 to 10 membered aromatic heterocyclic group containing 1 to 4 heter- 
oatoms of one or two kinds selected from a nitrogen atom : a sulfur atom and an- oxygen atom in addition to 
carbon atoms, suHo, sulfamoyl, sulfinamoyl and sUlfenamoyl] 

(iii) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from 
a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally having substituents 
selected from the substituent group A ; 

(iv) an acyl group represented by the formula: 

-<C=0)-R 5a , -(C=0)-OR 5a , -(C=0)-NR 5a R 6a 5 -(C=S)-NHR 5a or -S0 2 -R 7a 

(wherein R 5a represents (1) a hydrogen atom ; (2) a C v6 alkyl group, an C 2 . 6 alkenyl group, an C 2 _ 6 alkynyl 
group } a C 3 . 6 cycloalkyl group : a C 6 . 14 aryl group or a C 7 . 16 aralkyl group optionally having substituents selected 
from-the substituent group A or (3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of 
one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms 
- optionally having substituents selected from the substituent group A : R 6a represents a hydrogen atom or a 
C v6 alkyl group, R 7a represents (1) a C^g alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 
cycloalkyl group, a C 6 . 14 aryl group or a C 7 . 16 aralkyl group optionally having substituents selected from the 
substituent group A or (2) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two 
kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms optionally 
having substituents selected from the substituent group A), 

(v) an amino group (this amino group may have substituents selected from the group consisting of (1) a C v6 
alkyl group, a C 2 . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 . 6 cycloalkyl group, a C 6 .-i 4 aryl group or a C 7 . 16 
aralkyl group optionally having substituents selected from the substituent group A, (2) a 5 to 14 membered 
heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur 
atom and an oxygen atom in addition to carbon atoms optionally having substituents selected from the sub- 
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slituent group A : (3) an acyl group as defined in the (iv). and (4) a C v6 alkylidene group optionally havinc- 
substituents selected from the substituent group A), or ' 
(vi) a 5 to 7 membereci.non-aromatic cyclic amino group optionally containing « to 4 heteroatoms of one or 
two kinds selected from a njtrogen atom, a sulfur atom and an oxygen atom in addition to one nitrogen atom 
and carbon atoms (this cyclic amino may have substituents selected irom tne group consisting of C v6 alkyl. 
C 6-i4 s^ 1 : C v6 alkyl-carbonyl. 5 to 10 membered aromatic heterocyclic group and oxo) ; 

R 2s represents (1) a C 6 . 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally having 
substituents selected from the substituent group A or (2) a 5 to 1 * membered aromatic heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom : a sulfur atom and an 
oxygen atom in addition .to carbon atoms, optionally having substituents selected from the substituent 
group A; 

R J£ represents (1) a hydrogen atom. (2) a pyridyl group optionally having suostiiuents selected from tne 
substituent group A : or (3) a.C 6 _ 14 monocyclic or fused polycyclic aromatic hydrocarbon group optionally 
having substituents selected from the substituent group A: 
X a represents O. S : SO or S0 ? : 

Y 5 represents a bond, 0 : S : SO. SO ? or a group represented by the formula: NR* e (wherein R 4 - represents 
(1) a hydrogen atom.. (2) a C v6 alkyl group : a C ? . 6 alkenyl group, a C 2 . 6 alkynyl group, a C 3 _ 6 cycioalkvl 
•group., a C 6 . a4 aryl group or a C 7 . 16 aralkyl group optionally having substituents selected from the substit- 
uent group A or (3) an acyl group as defined in the (iv)). 

Z 5 represents a bond, a C V15 alkylene group, a C 2 . 16 alkenylene group oi a C 2 . 16 alkynvlene group op- 
tionally having substiiuentsselected from the substituent- group A. 

. (5) the compound according to (1) : wherein R^ is an amino group' optionally havinc substituents. 
. . (6) the compound-according to (1 ) : wherein R^ is (i) a C v6 alkyl group, (ii) a C 6 . ?4 aryl group optionally substituted 
with substituents selected from C v6 alkylthio : C v6 alkylsultonyl and halogen atom . or (in) an amino group optionally 
having l or 2 acyl groups represented by the formula: -<C=0)-R^' (wherein R^- represents ( 1 ) a C v6 alkyl group. 
(2) a C 6 . 14 aryl group or (3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two 
kinds selected from a nitrogen atom., a sulfur atom and an oxygen atom in addition to carbon atoms). . ' 

(7) the compound according to (t) : wherein W Q is an amino group optionally having t or 2 acyl groups represented 
by -(C f O)-R5"" (wherein R* a " represents (1) a C 6 . 14 aryl group or (2) a 5 to 14 membered heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from' a nitrogen atom : a sulfur atom and an oxygen 
atom in addition to carbon atoms) ; * ■ 

(8) the compound according to (1) : wherein R** is a C 6 ; 14 aryl group optionally having substituents. ' 
- (9) the compound according to (1 ) : wherein is a C 6 . 14 aryl group optionally substituted with halogen atom or 

C v6 alkoxy, or a 5 to 14 membered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms. 
- (10) the compound according to (1), wherein R 2a is aC^ aryl group, or a 5 to 14 membered heterocyclic group 
containing 1 to 4 heteroatoms of one or two kinds selected from nitrogen atom v a sulfur atom and an oxygen atom 
40 in addition to carbon atoms, 

(11) the compound according to (1), wherein R^a j S a C 6 . 14 aryl group optionally having substituents. 

(12) the compound according to (1 ) ; wherein R3a j S a C 6 _ 14 aryl group optionally substituted with one or two C; 6 
alkyl or C v6 alkoxy groups, 

(13) the compound accord.ing.to (1 ), wherein X a is an optionally oxidized sulfur atom.. 
45 . (14) the compound according to (1) ; wherein X a is a sulfur atom, 

(15) the compound according to (1) ; wherein Y a is an oxygen atom or a group represented by the formula- NR 4a 
(wherein R 4a is as defined in (1)) : 

(16) the compound according to (1) : wherein Y a is an oxygen atom, an optionally oxidized sulfur atom or a group 
represented by the formula: NR 4a ' (wherein R 48 ' represents a C v6 alkyl group), 

(17) the compound according to (1), wherein Y a is O, NH or S, 

(18) the compound according to (1), wherein Z a is a iower alkylene group optionally having substituents. 
. (19) the compound according to (t), wherein Z a is a bond or a C,. 6 alkylene group optionally having oxo. 

(20) the compound according to (1 ), wherein Ri« is (i) a C v6 alkyl group, (ii) a C 6 . 14 aryl group optionally substituted 
with C n _ 6 alkylthio, G,. 6 sulfonyl and halogen atom, or (iii) an amino group optionally having 1 or 2 acyl groups 
represented by the formula: -(C=0)-R5a' (wherein represents (1) a C v6 alkyl group, (2) a C 6 . 14 aryl group or 
(3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms; . 
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R 2a is a C 6 . 14 aryl group optionally substituted with halogen atom or C.,_ 6 alkoxy. or a'5 to 14 membered 
aromatic heterocyclic group'containing 1 to 4 heteroatoms of one.or two kinds selected Irom a nitrogen atom, 
a sultur atom and an o*ygen atom in addition to carbon atoms: 

R 3a is a C 6 . 14 aryl.group. optionally substituted with 1 or 2 C,. 6 alkyl-or C v6 alkoxy groups: 
X a is a sulfur atom: _ 

Y a is an oxygen atom : an optionally oxidized sultur atom or a group represented by the formula: NR 4s ' (wherein 
R 4a ' represents a C^. e alkyl group) ; 

Z a is a C-,.6 alkylene group optionally having oxo or C v6 alkyl or a bond. 

(21 ) the compound according to (1 ) ; wherein R 1a is an amino group optionally having 1. or 2 acyl groups represented 
by -(C=0)-R 5a " (wherein- R 5a " represents (1) a C 6 ; 1jS aryl group or (2) a 5. to id membered heterocyclic group 
containing 1 to 4 heteroatoms of one or -two kinds selected from a nitrogen atom, a sultur atom and an oxygen 
atom in addition to carbon atoms) ; 

■ I 

R 2a is a C 6 . 14 aryl group or a 5 to 14 memoerec aromatic heterocyclic group containing 1 to 4 heteroaloms oi 
one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to'carbon atoms. 
R 3a is a C 6 . 1<4 aryl group optionally substituted with i or 2C,. 6 alkyl or C ve alkoxy groups: \ 
X a is a suituf atom: Y a is O.'NH or S: Z a is a bone or a C<,. € alkylene group optionally having oxo- 

(22) N-|5-(2-benzoylamino-4-pyridyl)-4-(3 ; 5-dimeihylphenyl)-1 : 3-thiazol-2-yl)acetamide (Reference Example D 
Compound No. 9). 1 

N-[5-(2-benzylamino-d-pyridyl)-4-(3.5-dimethylpnenyl)-i .3-thiazol-2-yl]acetamide (Reference Example D Com- 
pound No.10) ; 1 

N-|4-|4-(4-methoxyphenyl)-2-methyl-1 .3-thiazol-5-yl]-2-pvridyl]benzamide (Reference Example D Compound No. 
■13), " ' 

N-[4-|2-(4-fluorophenyl)-4-(3-methylphenyl)-l 3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D 
Compound No. 1 .4) : 

N-[4-|2-ethyl-4-(3-methylphenyl)-1" : 3'thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example. D Compound' 
No.15-2) : ' • , " • 

N-[4-[4-(3-methylphenyl)-2>propyl-1 ; 3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Relerence Example D Compound 
N0.15-.3), 

N-[4-[2-butyl-4-(3-methylphenyl)-1 ;3-thiazol-5-yl)-2-pyridyHphenylacetamide (Reference Example D Compound 
No.15-4) : 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 : 3-thiazo!-5-yl]-2-pyridyl]phenylacetamide (Reference Example 
D Compound No. 15-6), ' 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
16-1), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ! 3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Example D Com- 
pound No. 16-2), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 : 3-thiazol-5-yl)-2-pyridyl]-3-(4-methoxyphenyl)propionamide (Reference Exam- 
ple D Compound No. 16-3). 

N-[4.-[2-ethyl-4-(3-methylphenyl)rl ! 3-thiazol-5-yl]-2-pyridylH-phenylbutyramide (Reference Example D Com- 
pound No. 16-5) : 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ( 3-thiazol-5-yl]-2-pyridyl]ben2amide (Reference Example D Compound No. 
16-7), 

N-[4-[4-(3-methylphenyl) : 2-propyl-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Example D Com- 
pound No. 16-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
16-9), 

N-[4-[2-butyl-4-(3-methylphenyl)-1,3 : thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Example D Com- 
pound No. 16-10), 

N-[4-[2-(4-1luorophenyl)-4-(3-methylphenyl)-1 : 3-thiazo!-5-yl]-2-pyridyl]benzamide (Reference Example D Com- 
pound No. 16-11), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Exam- 
ple D Compound No. 16-12), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthtophenyl)-l ! 3-thiazol-5-yl]-2-pyridyl]benzamide (Relerence Example D. 
Compound No. 16-15), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference 
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* 

* - * 

Example D Compound No. T 6- 1 6). 

N-benzy|.N.|4.[2.eihyl-4.(3-meihylphenyl)-i .3Mhiazol-5-yl]-2-pvndyl}arr,ine (Reference Example D Compound 

No.19-2) : 

, N-|4-|2-ethyM-(3.methylphenyl) i .3-thiazol-5-yl]-2-pyridyl]-N-"(2-phenylethyl)amine (Reference Example D Com- 
pound No.19-3). . s n' 

N.|4-f2-ethyM-(3.methylphenyl)-l .3-thia2ol-5-yl]-2-pyridylJ-N-(3-phenylpropyl)Bmine (Reference Example "D 
Compound No. 19-4). 

K^benzyl-N^[4 ; [4-(3.melhylphenyl)-2-propyl-l : 3>lhia2ol-5-yl]-2-pvriaVI]amine (Relerence Example D Compound 
" No. 19-5). . • : 1 . • 

H4-|4-(3-me1hy|phenyJ)-2-propy^ .(Relerence Example D 

Compound No. 19-6) : * 



N-|4-|4-(3-meihylphenyl).2-propyl-l ; 3-thia20l,5-yl)-2-pyridyl]-N-(3-pnenylpropyl)amine (Relerence Example D 
Compound No. 19-7). 

N-benzyl-N-|4-[2-butyl-4^ (Relerence Example D Compound 

No.19-8). .. ." ,. . 

N-[4-|2-butyl-4-(3-methylphenylH (Relerence Example D Com- 

pound No. l9-9) : 

N-[4-|2-butyl-4-(3-methylphenyl)-i .3-thiazol-5-yl]-2-pyridyl]-N-(3-phenylpropyl)fimjne (Reference Example D 
Compound No".19-10). \ 

N:benzyl-N-|4.|4-(3-methylphenyi^^ (Reference Example 

D Compound No. 19-17). 

N-|4.|4:(3-me1hylphenyl-)-2-(4-methylthioqheny!)-i .3-thiszol-5-yl].2-pvridyl]-N-(2-phenylelhyl)amine (Reference 
Example D, Compound No. 1 9-1 8), 

N-J4-i4-(3-methylphenyl)-2-(4-melhylihiophenyl)-i.3-Ihiazol-5-yl]-2-pyricyl]-^ (Relerence 
Example D Compound No. 19-19). • 

N-|4-|4-(3-methylphenyl)-2-(4-melhylsul1or iy lphenyl)-i:3-tfe 

Compound No.20) : ■ 

■ ample D Compound No. 21-1). " * 

N-|4-|4-(3-methylphenyl)-2-(4>melhylsultonylphenyl) - V3-thiazo|i5-yl)-2-pyridyl]-3-pnenylpropionamide (Refer- 
ence Example D Compound No.2V2) : 

: N-benzyl^-|4-[4-(3-methylphenyl)-2-(4-methylsulfonylph (Reference Ex- 

ample D Compound No. 21-5) : 

N-[4-|4-(3-methylphenyl)-2-^ (Refer- 
ence Example D Compound No.21-6) : 

N-[4-[4-(3-methylphenyl)-2-(4-m^^ (Refer 
ence Example Compound No. 25-1 ) : 

N-(4-fluorobenzyl)-N-[4-[4-(3-methylphen^ (Refer- 
ence Example D Compound No.25-2) : or salts thereof, 

[0212]- In the aforementioned formula, R 1a represents a hydrogen atom, a hydrocarbon group optionally having sub- 
stituents, a heterocyclic group optionally having substituents, an amino group optionally having substituents or acyl 
group. 

[0213] As "acyl group" represented by R^ : for example, there are an acyl group represented by the formula: 

-<C=0)-R 5a ,- (C=0)-OR 5a , -(C=0)-NR 5a R 6a : -(C=S)-NHR 5a or -S0 2 :R 7a .. 

(wherein R*a represents a hydrogen atom : a hydrocarbon group optionally having substituents or a heterocyclic group 
optionally having substituents, R* represents a hydrogen atom or a C v6 alkyl, represents a hydrocarbon group 
optionally having substituents or a heterocyclic group optionally having substituents) and the like. 
[0214] In the aforementioned formula, as "hydrocarbon group" represented by.RSa 0 f "hydrocarbon group optionally 
having substituents", for example,,there are an acyclic or cyclic hydrocarbon group (for example, alkyl. alkenyl alkynyl 
cycloalkyl, aryl, aralkyl and the like) and the like. Among them, C,. 16 acyclic or cyclic hydrocarbon groups are preferable. 
[0215] As "alkyl".. for example, C v6 alkyl (for example, methyl, ethyl, propyl: isopropyl. butyl, isobutyl. sec-butyl tert- 
butyl, pentyl, hexyl and the like) is preferable and, in particular, alkyl (for example, methyl, ethyl, propyl and iso- 
propyl) and the like are preferable. 

[021 6] As "alkenyl", for example, C 2 . 6 alkenyl (for example, vinyl, allyl, isopropenyl, 1 -butenyl, 2-buteny! : 3-butenyl, 
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2-methyl-2-prbpenyl. vmethyl-2-propenyl, 2-methyM-propenyl and the like) and.tne like are preterable. 

[0217] As "alkynyl". lor example.' C 2 .e alkynyl (for example, ethynyi. prooargyl. 1-butynyl, 2-butynyl : 3-butynyl. 1-hex- 

ynyl and the like) and the like are preterable. , 

'[0218] As "cycloalkyl" ; for example. C 3 . 6 cycloalkyl (for example, cycioprojsyj, cyclobutyl, cyclopentyl, cyclohexyl and 
the like) and the like are preferable. 

[0219] As "aryl". for example, C 6 . 14 aryl (for example, phenyl, l-naphthyl, 2-naphthyl, 2-biphenylyl,.3-biphenylyl, 

4- biphenylyl, 2-anthryl and the like) and the like are preferable. 

[0220] As "aralkyl", for example, C 7 . ie aralkyl (for example: benzyl, pnenethyl, diphenylmethyl. 1 -naphthylmethyl, 
2-naphthylmethyl. 2.2-diphenylethyl. 3-phenylpropyl, 4-prienylbutyl, 5-pneny'ipentyl and the like) and the like are pref- 
erable. ' 1 

j 

[0221] As "substituents" ot "hydrocarbon group optionally having substituents" represented by R s& . for example, 
there are oxo, halogen atom (for example, fluorine, chlorine, bromine.' iodine and the like). C v5 alkylenedioxy (for 
example, 'methylene'dioxy, etnyienedioxy and the like), nitro, cyano. optionally naiogenated C v6 alkyl, optionally halo- 
genated C 2 _ 6 alkenyl, carboxy C 2 . 6 alkenyl (lor example, 2-carboxyethenyl.2-carboxy-2-melhylethenyl and the like), 
optionally naiogenated C 2 . 6 alkynyl. optionally halogenated C 3 . 6 .cycloalkyl, C 6 . 14 aryl (foi example, phenyl, " -na'phthyl, 
2-naphthyl. 2-biphenylyl. 3-biphenylyl, 4-biphenylyl. 2-anthryl and the like), optionally halogenated C vf alkoxy. C ve 
alkoxy-carbonyl'C v6 alkoxy (for example, ethoxycarbonylmethyloxy and the like), hydroxy, C 6 . T4 aryloxy (for example, 
phenyloxy. ' -naphthyloxy, 2-naphthyloxy and the like) . C 7 . 16 aralkyloxy (for example', benzyloxy, phenethyloxy and 
the like), mercapto, optionally halogenated C ve alkylthio,' C 6o . aryhhio (tor example; phenylthio, 1-naphthyjthio, 
2-naphthylthio and the like), C 7 . 16 aralkylthio (tor example, benzylthio, pnenethylthio and tne' like), amino. mono-C,^ 
alkylamino (for example, methylamino. ethylamino and the like). mono-C 6 .-^ arylamino (for example, phenylamino. 

1- naphthyla'mino, 2-naphthylamino and the like). di-C v6 alkylamino (for example, dimethylamino, diethylamino, ethyl- 
methylamiho arid the like) . di-C 6 .- ( , arylamino (tor example, diphenylamino an.d the like), formyl, carboxy. C v€ alkyl- 
carbonyl (tor example, acetyl, propionyl and the like),'C 3 . 6 cycloalkyl-carbonyl (for example, cyclopropylcarbonyl. cy- 
clopentylcarbonyl, cyclohexylcarbonyl and the like), C v6 alkoxy-carbonyl (lot example, methoxycarbonyl, ethoxycar- 
bonyl, prbpoxycarbonyl, lerl-butoxycarbonyl and the like), C b _^ aryl-carbonyl (for example, benzoyl. 1-naphthoyl ; 

2- naphthoyl and the like), C-. 16 aralkyl-carbonyl (for. example, phenylacetyl. 3-phenylpropionyl and the like), C 6 . 14 
aryloxy-oarbonyl (tor' example, phenoxycarbonyl and the Jike), C 7 . 16 aralkyloxy-carbonyl (tor example, benzyloxycai- 
bonyt, phenethyloxycarbonyl and the like). ,5 or 6 membered heterocyclic carbonyl (for example, nicotinoyl, isonicoti- 
noyl, thenoyl, furoyl, morpholinocarbonyl, thiomorpholinocarbonyi, piperazin-l -ylcarbonyl, pyrrolidin-1 -ylcarbonyJ and 
the like), carbamoyl, thiocarbamoyl, mono-C v6 alkyi-carbamoyl (for example, methylcarbamoyl. ethylearbamoyl and 
the 'like), di-C^ 6 alkyl-carbamoyl (for example, dimethylcarbamoyl, diethylc'arbamoyl, ethylmethylcarbamoyl and the 
like) , C 6 . 14 aryl-carbamoyl (forexample, phenylcarbamoyl, 1 -naphthylcarbamoyL 2:naphthylcarbamoyl and the like), 
5 or 6 membered heterocyclic carbamoyl (for example, 2-pyridylcarbamoyl, 3-pyridylcarbamoyl, 4-pyridylcarbamoyl, 
2^thienylcarbamoyl, 3-thienylcarbamoyl and the like), C^.alkylsulfonyl (for example, methylsulfonyL ethylsulfonyl and 
the like), C 6 . 14 arylsulfonyl (for example, phenylsulfonyl, 1 -naphthylsulfonyl, 2-naphthylsulfonyl and the like). C,. 6 alkyl- 
sulfinyl (for example, methylsulfinyl, ethylsulfinyl and the like), C 6 . 14 arylsulfinyl (for example, phenylsulfinyl, 1-naph- 
thylsulfinyl, 2-naphthylsulfinyl and the like), tormylamino, C|. 6 alkyl-carbonylamino (for example, acetylamino and the. 
like), C 6 _ 14 aryl-carbonylamino (for example, benzoylamino, naphthoylamino and the like), C v6 alkoxy-carbonylamino 
(for example, methoxycarbonylamino, ethoxycarbonylamino, propoxycarbonylamino, butoxycarbonylamino and the 
like), C v6 alkylsulfonylamino (for example, methylsulfonylamino, ethylsulfonylamino and the like), Cg.j 4 arylsulfo- 
nylamino (for example, phenylsulfonylamino. 2-naphthylsulfonylamino, 1-naphthylsulfonylamino and the like), C v6 
alkyl-carbonyloxy (for example, acetoxy, propionyloxy and the like), C 6 . 14 aryl-carbonyloxy (for example, benzoyloxy, 
naphthylcarbonyloxy and the like), C v6 alkoxy-carbonyloxy (for example, methoxycarbonyloxy, ethoxycarbonyloxy, 

-propoxycarbonyloxy, butoxycarbonyloxy and the like), mono-C v6 alkyl-carbamoyloxy (for example, methylcarbamoy- 
loxy, ethylcarbamoylbxyand the like), di-C v6 alkyl-carbamoyloxy (for example, dimethylcarbamoyloxy, diethylcar- 
bamoyloxy and the like). C 6 . 14 aryl-carbamoyloxy (for example, phenylcarbamoyloxy. naphthylcarbamoyloxy and the 
like), nicotinoyloxy, 5 to 7 membered saturated cyclic amino optionally having substituents, 5 to 1 0 membered aromatic 
heterocyclic group (for example, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 

5- quinotyl. 8-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl. 1-indolyl, 2-indolyl, 3-indolyL 2-benzo- 
thiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl, 2-benzo[b]furanyl, 3-benzo[b]f uranyl and the like), sulfo, sulfambyl, sulf i- 
namoyl, sulfenamoyl and the like. 

[0222] The "hydrocarbon group" may have 1 to 5, preferably 1 to 3 aforementioned substituents at a substitutable 
position and, when the number of substituents is 2 or more, respective substituents may be the same or different. 
[0223] As aforementioned "optionally halogenated C^g alkyl", for example, there are C^g alkyl (for example, methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, ten-butyl, pentyl, hexyl and the like) and the like optionally having 1 
to 5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). Examples thereof 
are methyl, chloromethyl, difluoromethyl. trichloromethyl. trifluoromethyl, ethyl, 2-bromoethyl, 2,2,2-trifluoroethyl, pen- 
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tafluoroethyi, propyl.. 3.3,3-trifluoropropyL isopropyl. butyl 4 : 4.4-trifluorobutyl. isobutyl. sec-butyl, ten-butyl. pentyL .so- 
pentyl, neopentyl, 5.5.5-lrifluoropentyl. hexyl, 6.6.6-trifluorohexyl and ihe like. 

[0224] As the aforementipnec^optionally halogenated C 2 . e alkenyl" : for example, there are C 2 6 alkenyl (lot example 
vinyl, propenyl isopropenyl, 2-buter,-vyL 4-penien-Vyl. 5-hexen- ,-yl) and the like optionally having i to 5. 'preferably 
1 to 3 halogen atoms (for example, fluonne. chlorine.. bromine, iodine and the like). " 
[0225] As the aforementioned "optionally halogen at ec\C 2 . 6 alkynyl", there are C 2 . 6 alkynyl (for example. 2-butyn- 
1-yl : 4-pentyn-l-yl : 5-hexyn-vyl and the like) and the like optionally having 1 to 5 : preferably 1 to 3 halogen atoms (for 
example, fluorine, chlorine., bromine, iodine and the like). 

[0226] As the aforementioned "optionally halogenated C 3 . 6 cycloaikyl'V for example, mere are C 5 6 cycloalkyl (for 
example, cyclopropyl: cyclobutyl, cyclopentyL cyclohexyl and the like) and the like optionally having 1 to 5. preferably 
1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like). Examoles thereof are cyclopropyl 
cyclobutyl, cyclopentyL cyclohexyl, 4,4-dichlorocyclohexyl. 2.2.3.3-tetrafluorocyclopentyl. 4-chlorocyclohexyl and the 
like.. * 

[0227] As the aforementioned "optionally halogenated C vf alkoxy", for example, there are C vf alkoxy (for example 
methoxy, ethoxy, propoxy. isopropoxy, buioxy. isobuioxy. sec-butoxy, pentyloxy. hexyloxv. and the -like) and the like 
optionally having 1 to 5, preferably.! to 3 halogen atoms (for example, fluorine, chlorine, oromine. iodine andthe like) 
.Examples thereof are methoxy: difluorometnoxy. trifluorometnoxy. etnoxy, 2,2.2-trifluoroetnoxy.. propoxy. isopropoxy. 
butoxy, 4,4.4-trifluorobutoxy. isobuioxy. sec-butoxy, pentyloxy. nexyloxy and the like. 

[0228] As 'the aforementioned "optionally halogenated C v€ alkylthio", for example, there are C v6 alkylthio (for ex- 
ample, methylthic, ethylthio, propylthio, isopropylthio, butylthio, sec-butvlthio. tert-butylthio and the like) and the like 
optionally having Uo5, preferably 1 to 3 halogen atoms (for example, fluorine, chlorine, bromine, iodine and the like) 
Examples thereof are methylfhio. difluoromethylthio. trifluoromethylthio. ethylthic, propvlthio; isoDropylth.o. butylthio 
4,4.4-trifluorobutylthio, pentylthio. hexylthio and the like. 

[0229] As "5 to 7 membered saturated cyclic amino" of the alorementioned "5 to 7 membered seturateo cyclic amino 
opttohally having substituents", there are 5 to 7 membered saturated cyclic ammo optionally containing Uo 4 heter"-- 
oatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxyoen atom in addition to one nitrogen 
atom and carbon atoms and examples thereof are pyrrotidin- vyL piperidino; piperazin-1-yl. morphclino thiomor- 
pholino, hexahydroazepin-1-yl and the like. 

[0230] As "substituents" of the "5 to 7 membered saturated cyclic amino optionally having substituents". for example 
there are 1 to 3 C v6 alkyl (for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, tent-butyl, pentyl 
hexyl and the like) , C 6 . 14 aryl (tor example,- phenyl, 1-naphthyl,.2-naphthyl, 2-biphenylyl. 3,biphenylyl. 4-biphenylyl 
2-anthryl and the like), alkyl-carbonyl (for example, acetyl, propionyl and the like). 5 to 10 membered aromatic 
heterocyclic group (for example, 2-tnienyl, 3-thienyl. 2-pyridyL' 3-pyridyl, 4-pyridyl, 2-quinolyl. 3-.quinolyl. 4-quinoVl " 
5-qumolyl, 8.-qumolyl, 1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl. Vindolyl. 2-in'dolyl. 3-indolyl 2-ben.zo- 
th.azolyl, 2-benzo[b]thienyl : 3-benzo[b]thienyL 2-benzo[b]furanyl : 3-benzo[b]furanyl and the like), oxo and the \\ke. 
[0231] As "heterocyclic group" of "heterocyclic group optionally having substituents" represented by R*a. f or example 
there is a monovalent group obtained by removing one arbitrary hydrogen atom from a 5 to 1 4 membered (monocyclic 1 
bicychc or tricyclic) heterocycle containing 1 to 4 heteroatpms of one or two kinds selected from a nitrogen atom a 
sulfur atom and an oxygen atom in addition to carbon atoms, preferably (i) a 5 to 14 membered (preferably 5 to 10 
membered, particularly preferably 5 to 6 membered) aromatic heterocycle, (ii) a 5 to 10 membered (preferably 5 to 6 
membered) non-aromatic heterocycle or (iii) a 7 to 10 membered bridged heterocycle. 

[0232] As the aforementioned "5 to 14 membered (preferably 5 to 10 membered) aromatic heterocycle" there are 
an aromatic heterocycle such as thiophene, benzo[b]thiophene : berizo[b]furan. benzimidazole. benzoxazole benzo- 
th.azole, benzisothiazole, naphtho[2,3-b]thiophene, furan, pyrrole, imidazole, pyrazole. pyridine, pyrazine. pyrimidine 
pyr.dazine, indole, isoindole, 1H-indazole ; purine, 4H-quinolizine ; isoquinoline. quinoline. phthalazine. naphthyridine' 
quinoxaline, quinazoline, cinnoline, carbazole ; p-carboline : phenanthridine. acridine. phenazine. thiazole isothiazole 
phenothiazine, isoxazole, f urazan, phenoxazine and the like, and a ring formed by fusing these rings (preferably mono- 
cyte) wrth 1 or a plurality (preferably 1 to 2) of aromatic rings (for example, benzene ring and the like). 
[0233] As the aforementioned "5 to 10 membered non-aromatic heterocycle", for example, there are pyrrolidine 
imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, thiomorpholine. dioxazole. oxadiazoline thi- 
adiazohne, triazoline, thiadiazole, dithiazole and the like. 

[0234] As the aforementioned "7 to 1 0 membered bridged heterocycle". for example, there are quinuclidine 7-azabi- 
cyclo[2.2.1]heptane and the like. 

[0235] The "heterocyclic group" is preferably a 5 to 14 membered (preferably 5 to 10 membered) (monocyclic or 
bicychc) heterocyclic group containing preferably 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom 
a sulfur atom and an oxygen atom in addition to carbon atoms. More particularly, examples thereof are an aromatic 
heterocyclic group such as 2-thienyl : 3-thienyl : 2-f uryl, 3-furyl, 2-pyridyL 3-pyridyl, 4-pyridyl . 2-quinolyl. 3-quinolyl 4-qui- 
nolyl, 5-quinolyl : 8-quinolyL 1 -isoquinolyl, 3-isoquinolyL 4-isoquinolyl. 5-isoquinolyl : pyrazinyl. 2-pyrimidinyl. 4-pyrimid- 



34 



EP 1 354 603 A1- 

. inyL 3-pyrrolyl. 2-imidazolyl : 3-pyridazinyl, 3-isothiazoJyl. 3-isoxazolyl. 1-indoiyL 2-indolyl. 3-indolyl. 2-benzothiazolyl 

2- benzo|b]thienyl. 3-benzo[b]thienyl'2-benzo|b]1uranyl. 3-benzo|b)furanyl and the like, and a non-aromatic heterocy- 
clic group such as 1-pyrrolidinyh 2-pyrrolidinyl. 3-pyrrolidinyl. 2-imidazolinyl. 4-imidazotinyl. 2-pyrazoiidinyl. 3-pyrazo- 
lidinyl, 4-pyrazolidinyl, piperidino..2-piperidyl, 3-piperidyl. 4-piperidyl, 1 -piperazinyl, 2-piperazinyl. morpholino. thiomoi- 

5 pholino and the like. 

[0236] Among them : for example ; a 5 or 6 membered heterocyclic group containing l to 3 neteroatoms selected 
from a nitrogen atom., a sulfur atom and an oxygen atom in addition to carbon atoms is further preferable. More par- 
ticularly : examples thereol are 2-thienyl, 3-thienyI, 2-pyridyl : 3-pyridyl, 4-pyridyl. 2-1 uryl. 3-furyl, pyrazinyl, 2-pyrimidinyl. 

3- pyrrolyl. 3-pyridazinyL 3-isothiazolyl. 3-isoxazolyl. l -pyrrolidinyl. -2-pyrroNdinyl, 3-pyrrolidinyl. 2-imidazolinyl. 4-irnida- 
io zolinyl, 2-pyrazo,lidinyl, 3-pyrazolidinyl : 4-pyrazolidinyl. piperidino : 2-piperidyl : 3-piperidyl. 4-piperidyl : 1 -piperazinyl. 

2-piperazinyl : morpholino, thiomorpholino and the like. ' 

[0237] As "substituents" of "heterocyclic group optionally having substituents". for example, there are the same "sub-- 
stiluents" as substituents of "hydrocarbon group optionally having suostnuents" represented by R ba . 
[0238] The "heterocyclic group" may have 1 to 5. preferably 1 to 3 aforementioned substituents ai a subslitutable 
position and ; when the number of substituents is 2 or more, respective substituents may be the same or different 
[0239] As "C v6 alky!" represented by R 6a . for example, there are methyl, ethyl propyl, isopropyl. butyl, isobutyl. sec 
butyl, tert-butyl, pentyL hexyl and the like! 

[0240] As "hydrocarbon group optionally having substituents" and "heterocyclic group'optionally having substituents" 
represented by R 7a . for example, there are the aforementioned "hydrocarbon group optionally having substituents" 
20 and "heterocyclic group optionally having substituents" represented by R 5a , respectively. 

[0241] As "hydrocarbon group optionally having substituents" and "heterocyclic group optionally having substituents" 
represented by R 15 . for example, there are the aforementioned "hydrocarbon grouo optionally having substituents" 
and "heterocyclic^group optionally. having substituents" represented by-R 5s , respectively. 

[0242] As "amino group-optionally having substituents" represented by R 1a : for example, there are (1) an amino 
2$ group optionally having 1 or 2 substituents and (2) a cyclic amino group optionally having substituents and the like. 

[0243] As "substituents" of "amino group optionally having 1 or 2 substituents" of the aforementioned (1 ). for example. 

there are a hydrocarbon group optionally having substituents, a heterocyclic group optionally having substituents. an.. 

acyl group., an alkylidenegroup optionally havingsubstituents and the like. As thes-e "hydrocarbon group optionally ••• 

having substituents" and "heterocyclic group optionally having substituents", there are the same "hydrocarbon group . 
30 optionally having substituenis" and "heterocyclic group optionally having substituents" as those represented by R 5a 

described above, respectively. As the "acyl group",' there is the same "acyl group" as that by represented by R 16 as • 

described above. 

[0244] As "alkylidene group" of "alkylidene group optionally having substituents", for example, there are a C v6 alkyli- 
dene group (for example, methylidene, ethylidene, propylidene and the like) and the like. As "substituents" o1 "alkylidene 
35 group optionally having substituents", there are 1 to 5, preferably 1 to 3 same substituents as "substituents" of "hydro- 
carbon group optionally having substituents" represented by R 5a . 

[0245] When the number of the aforementionedj'substituents" of "amino group optionally having 1 or 2 substituents" . 
is 2, respective substituents may be the same or different! 

[0246] As "cyclic amino group" of "cyclic amino group optionally having substituents" of the aforementioned (2), there • 
40 are a 5 to 7 membered non-aromatic cyclic amino group optionally containing 1 to 4 heteroatoms of one or two kinds 

selected from a nitrogen atom, a sulfur atom and an oxygen atom" in addition to one nitrogen atom and carbon atoms. 

More particularly, examples thereof are pyrrolidin-1 -yl. piperidino, piperazin-1 -yl; morpholino, thiomorpholino, hexahy- 

droazepin-1-yl ; imidazolidin-1 -yl, 2 ; 3-dihydro-1 H-imidazol-1-yl, tetrahydro-1 (2H)-pyrimidinyl, 3 ; 6-dihydro-1 (2H)-pyri- 

midinyl, 3,4-dihydro-1 (2H)-pyrimidinyl and the like. As "substituents" of "cyclic amino optionally having substituents", 
4 5 ■ there are 1 to 3 of the same ones as "substituents" of "5 to 7 membered saturated cyclic amino group" which were • 

described in detail as "substituents" of "hydrocarbon group optionally having substituents" represented by R 5a . 

[0247] Examples of the 5 to 7 membered non-aromatic cyclic amino group having 1 oxo, there are 2-oxoimidazolidin- 

1 -yl : 2-oxo-2, 3-dihydro-1 H-imidazol- 1 -yl, 2-oxotetrahydro-1 (2H)-pyrimidinyl, 2-oxo-3 : 6-dihydro-1 (2H)-pyrimidinyl. 

2-oxo-3, 4-dihydro-1(2H)-pyrimidinyl : 2-oxopyrrolidin-1 -yl; 2-oxopiperidino, 2-oxopiperazin-1-yl, 3-oxopiperazin-Vyl, 
50 2-oxo-2,3 : 4 : 5 : 6 : 7-hexahydroazepin-1-yl and the like. 

[0248] As R 1a , an amino group optionally having substituents, an aryl group optionally having substituents and an 

alkyl group optionally having substituents and the like are preferable. 

[0249] As further preferable example of the "amino group optionally having substituents" is an amino group optionally 
having 1 or 2 acyl groups represented by the formula: -(C=0)-R 5a : -(C=0)-OR 5a : -(C^-NR^R 68 , -(C=S)-NHR 5a or 
55 -S0 2 -R 7a [wherein respective. symbols represent the.same meanings as described above]. Particularly preferable ex- 
ample is an amino group optionally having 1 or 2 acyl groups represented by the formula: -C(C=0)-R 5a or -(C=0) 
-NR 5a R 6a [wherein respective symbols represent the same meanings as described above]. 

[0250] As the "aryl group optionally having substituents", for example : there is preferably a C 6 . 14 aryl group (preferably 
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a phenyl group and the like) optionally having 1 to 5 substituents selected from C, 6 alkylthio. C 6 14 arylthio C, 
alkylsulfinyl, C 6 . w arylsulfinyl. C-. e alkylsulfonyl. C 6 . 14 arylsulfonyl and carboxy. ' 

[0251] As the "alkyl group optionally having substituents". foi example, a C v6 alkyl group (tor example, methyl, ethyl. 
■ propyL isopropyl. butyl, isobutyL sec-butyl, ten-butyl and the like) "optionally substituted with i to 3 substituents selected 
from halogen atom,. C v6 alkoxy : hydroxy, carboxy and C v6 alkoxy-carbonyl arid the like are preferable, and 1 particularly 
C v3 alkyl groups such as methyl : ethyl and the like is preferable. 1 

[0252] Among them : as R 1a ; (i) C v6 alkyl group (tor example. C v4 alkyl group such as methyl ethyl, propyl, butyl). 
(») a C 6 . 14 aryl group (tor example, a phenyl group) optionally substituted with substituents selected from 6 alkylthio 
(for example, niethylthio), C i;6 alkylsultonyl (tor example, meihylsulfonyl) end halogen atom (for example, chlorine 
atom, fluorine atom) pr (iii) , an amino group optionally having 1 or 2 acyl groups represented by the formula: -(C=0) 
(wherein R&a* represents (1) a C v6 alkyl group (for example. C v3 telkyl group such as methyl) . (2) a C 6 14 aryl 
group (for example, .a phenyl group) or (3) a 5 to 14 membered heterocyclic group containing 1 to 4 heteroatoms of 
one or two kinds selected from a nitrogen atom, a sulfur atom anc an oxygen atom in addition to carbon atoms (for 
example, a 5 to 6 membered heterocyclic group containing 1 to 2 heteioatpms selected from a nitrogen atom, a sulfur 
atom and an oxygen atom in addition to carbon atoms such as pyridyl group) are preferable.- As R 5a ' and R 5a " a-phenyl 
group or a pyridyl group is suitable. ' 

[0253] In the aforementioned formula. R* a represents an aromatic group optionally having substituents. 

[0254] As. "aromatic group" of "aromatic group optionally having substhuents." represemed.by R? a : for example, there 

are an aromatic hydrocarbon group, an aromatic heterocyclic grouo and the like. 

[0255] As the "aromatic hydrocarbon group", examples thereof include a C 6 . T , monocyclic or fused polycyclic (bicyclic 
or tricyclic) aromatic hydrocarbon group, etc. As- examples, there are a C 6 . 14 aryl qroup and the like such as phenyl 
T-naphthyl..'2-naphthyl, 2-biphenylyL. 3-biphenylyl, 4-biphenylyl. 2-anthryl and the like and. further preferably, a C 610 
aryl group -and the like (tor example, phenyl, i-naphthyl, 2-naphthyl and the like, prelerabiv phenyl and the like). 
[0256] . As the "aromatic heterocyclic group", there is a monovaleni group obtained by removing one arbitrary hydro- 
gen atom from 5 to 14 membered (preferably 5 to-10 membered) aromatic helerocycle containing 1 to 4 heteroatoms 
of one or two kinds selected from nitrogen atom, sulfur atom and oxygen atom in addition to carbon atoms. 
[0257] As the aforementioned "5 to 1 4 membered (preferably 5 to 1 0 membered) aromatic helerocycle". for example 
ther . e .are.a.n aromatic helerocycle such as thiophene, benzo[b]thiophene. bertzo[b]furan. benzimidazole benzoxazole 
benzotn.azole, benzisothiazole, naphtho[2 ; 3-b]thiophene : furan, pyrrole, imidazole, pyrazole. pyridine pyrazine pyri- 
m.d.ne, pyr.dazine, indole, isoindole, 1H-indazole ; purine, 4H-quinolizine, isoquinol.ne, quinoline. phthalaztne. riaph- 
thyndine, quinoxaline, quinazoline, cinnoline, carbazole, (3-carboline : phenanthridine. acridine. phenazine. thiazole 
isothiazole, phenothiazine, isoxazole, furazan, phenoxazine and the like, and a ring formed by fusing these rings (pref- 
erably monocycle) with 1 or a plurality of (preferably 1 or 2) aromatic rings (for example, benzene rinfjand the like) 
[0258] As the "aromatic heterocyclic groups/there are preferably a 5 to 1 4 membered (preferably 5 to 1 0 membered) 
(monocyclic or bicyclic) aromatic heterocyclic group containing preferably .1 to 4 heteroatoms of one or two kinds 
selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms and the like and. more 
particularly, there are an aromatic heterocyclic group such as 2-thienyl, 3 : thienyl. 2-furyl. 3-furyl. 2 -pyridyl 3 pyridyl 
4-pyridy| ; 2-quinolyl, 3-quinolyL 4-quinolyl, 5-quinolyL B-quinolyL 1-isoquinolyL 3:isoquinolyl, 4-isoquinolyl 5-isoqui- 
™lyl : pyra2inyl s 2-pyrim^ . 

2-mdolyl, 3-indolyL 2-benzothiazolyl, 2-benzo[b]thienyl, 3-benzo[b]thienyl. 2-benzo[b]furanyl. 3-benzo[b]furanyl and 
the like. 

[0259] As "substituents" of "aromatic group optionally having substituents"., there are 1 to 5. preferably 1 to 3 same 
substituents as "substituents" of "hydrocarbon group optionally having substituents" represented by When the 
number of substituents is 2 or more, respective substituents may be the same or different-. 

[0260] As R2a, (1 ) a C 6 _ 14 aryl group optionally having substituents and (2) a 5 to" 14 membered aromatic heterocyclic 
group containing 1 to 4 heteroatoms of one or two kinds selected from a nitrogen atom, a sulfur atom and an oxygen 
atom in addition to carbon atoms are preferable and, among them, (1) a C 6 . 14 aryl group (for example, phenyl group 
naphthyl group) optionally substituted with halogen atom (for example, chlorine atom, fluorine atom) or C, 6 alkoxy (for 
example ! methoxy), (2) a 5 to 14 membered aromatic heterocyclic group containing 1 to 4 heteroatoms of one or two 
kinds selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for example, a 5 
to 6-membered aromatic heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom, a sulfur atom 
and an oxygen atom in addition to carbon atoms such as pyridyl group, thienyl group) and the like are preferable and 
in particular a phenyl group, a pyridyl group and the like are suitable. 

[0261 ] In the aforementioned formula, R3a represents a hydrogen atom, a pyridyl group optionally having substituents 
or an aromatic hydrocarbon group optionally having substituents. 

[0262] As "substituents" of "pyridyl group optionally having substituents" represented by R 3a there are the same 

substituents as "substituents", of "hydrocarbon group optionally having substituents" represented by R5a. 

[0263] The "pyridyl group" may, for example, have 1 to 5, preferably 1 to 3 aforementioned substituents at substitut- 
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able oositions and., when the number ot substituents is 2 or more, respective substituents may be tne same or different. 
In addition, an intracyclic nitrogen atom may be N-oxidizec. 

[0264] As "aromatic hydrocarbon group" of "aromatic hydrocarbon group optionally having substituents" represented 
by R 3a : there is the same aromatic hydrocarbon group as "aromatic hydrocarbon grouo" of "aromatic group optionally 
having substituents" represented by R 2a and ; preferably, there are a C 6 . 14 aryl group and the like such as pnenyl. 
1-naphthyl. 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl. 2-anthryi and the like and. further preferably, a C 6 . 10 
aryl group and the like (for example, phenyl. 1-naphthyl, 2-naphthyl and the like, preferably phenyl and the like) and 
the like. As "substituents" of "aromatic hydrocarbon group optionally having substituents" represented by R 3a ; there 
are the same substituents as substituents of "aromatic group optionally having substituents" represented by R 2 °. 
[0265] As R 3a r a C 6 . 14 aryl group optionally having substituents is preferable and. among them, a C 6 . 14 aryl group 
optionally substituted with 1 or 2 C v6 alkyl (lor example/methyl, ethyl and the like) or C v6 alkoxy groups (for examole. 
methoxy. ethoxy and the like) is preferable and. in particular, a phenyl "group optionally substituted with i or 2 C v€ alkyl 
or C ve alkoxy groups (for example. 3 : memoxyphenyl. 2-methylphenyl. 2\4-dimethylphenyl and the like) is suitable. 
[0266] In the aforementioned formula. X a represents an oxygen atom or an. optionally oxidized sulfur atom. 
[0267] As "optionally oxidized sulfur atom" represented by X s . there are S. SO and SC ? 
[0268] As X h . there is preferablyan optionally oxidized sulfur atom. Further preferably, it is £. 
[0269] In the aforementioned formula, V a represents a bond, an oxygen atom, an optionally oxidized sulfur atom oi 
the formula NR 4a (wherein R 4s represents a hydrogen atom, a hydrocarbon group optionally naving substituents br an 
acyl group). ■ 

[0270] As "optionally oxidized sulfur atom" represented by Y a . there are S. SO and SO ? . 

[0271] As "hydrocarbon group optionally naving substituents" represented by.R 48 . lor example, there is the same 
group as "hydrocarbon group optionally having substituents" represented by R b£ . Among them, a C^. e alkyl group such 
as methyl, ethyl and the like and. in particular, a alkyl group such as methyl and the like is preferable. 
[0272] As "acyl group" represented by R 4a . there is tne same group as "acyl group" represented by R 1a 
[0273] As Y fi , an oxygen atom, an optionally oxidized sulfur atom, a group represented by the lormula NR 4a (wherein 
R 4a represents the same meaning as that described above) and the like are preferable and. among. them, an oxygen 
atom, an optionally oxidized sulfur atom, a group represented by the formula NR 4a ' (R 4a< represents a hydrogen atom, 
or a C v6 alkyl group) and. the like are preferable" and, further, an oxygen atom. S, S0 2 , NH, NlCH^) and-the like are 
preferable and. in particular. O or.NH is, suitable. 

[0274] In the aforementioned lormula.- Z a represents a bond or a divalent acyciic hydrocarbon group optionally having- 
substituents. ■ ' * 

[0275] As "divalent acyclic hydrocarbon group" of "divalent acyclic hydrocarbon group optionally having substituents" 
represented by Z a ; for example, there are a C V15 alkylene group (for example, methylene, ethylene, trimethylene. 
tetramethylene, pentamethylene, hexamethylene, heptamethylene, octamethylene and the like, preferably a C v6 
alkylene group and the like), a C 2 . 16 alkenylene group (for example, vinylene, propenylene, 1 -butenylene, 2-butenylene, 
1 -pehtenylene, 2-pentenylene, 3-pentenylene and the like), a C 2 . 16 alkynylene group (ethynylene, propynylene, 1 -bu- 
tynylene, 2-butynylene, 1-pentynylene, 2-pentynylene, 3-pentynylene and the like) and the like, preferably, a C.,. 15 
alkylene group, particularly preferably, a C v6 alkylene group and the like. As -substituents" of "divalent acyclic hydro- 
carbon group optionally having substituents" represented by Z a , tor example, there are the same substituents as "sub : 
stituents°of "hydrocarbon group optionally having substituents" represented by R 5a . 

[0276] As Z a : a lower alkylene group optionally having C v3 alkyl (tor example, methyl), oxo and the like (for example, 
a C v6 alkylene group such as methylene, ethylene, trimethylene and the like, in particular, a alkylene group) is 
preferable and. among them, a C-|. 6 alkylene group optionally having oxo (for example, a C«,. 3 alkylene group such as 
methylene, ethylene, trimethylene, in particular,- methylene) is suitable. 

[0277] More particularly, as Z a s -CH 2 -, -(CH 2 ) 2 -, -(CH 2 ) 3 -, -CO-, -CH 2 CO-, -(CH 2 ) 2 CO-, -CH(CH 3 )- and.the like are 
used and, in particular, -CH 2 -, -CO- and the like are suitable. ■ 

[0278] A nitrogen atom in-Compound (II) may be N-oxidized. For example, a nitrogen atom which is a constituent 
atom ot 4-pyridyl group as a substituent at 5-position ot a ring represented by the formula: 




wherein a symbol in the formula represents the same meaning as that described above, may be N-oxidized. As Com- 
pound (II), tor example, a compound represented by the formula: 
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wherein n represents Oorv and other symbols represents the same meanings as those describee above or salt- 
thereof are preferable. '''..! 

[0279] »As Compound (II). compounds shown by tne following (A) to (F) are preferably used. 

■ 

(A) Compound (II.) wherein Rie is an-amino group optionally having subsiiiuenis. is a C 6 .^ aryl group optionally 
having substiluenls, R 3a is a C 6 . 14 aryl group optionally having subsiiiuenis. X is a sulfur atom Y is an oxygen 
atom or a group represented by the formula NR 4£ (wherein R 4fc represents tne same meaning as that described 
above) or (and) 2 is a lower alkylene group optionally having substiluenls. 

(B) Compound (II) wherein l£ {j) B C v6 alkyl group (lor example, a C V4 alkyl group such as methyl ethyl 
propyl, butyl and the like) : ' : r : 

• < IJ >' a C e-14 ery j 9 r oup (for example., a phenyl group) optionally suostituted with subsiiiuenis selected from C 
- alkylthio (1or example, methylthio). C vE alkyisuMonyl (tor example, methyisulfonyl) and halogen atom (for ex- 
;■ ample, chlorine atom., fluorine atom), or 

(iii) an amino group optionally having, i or 2 acyl groups represented by the formula: -(C=0)-R* a ' (wherein R^' 
represents (1) a C v€ alkyl group (for example.. C vs alkyl group such as methyl and the like) . (2) a C 6 14 aryl 
group (for example, a phenyl group) or (3) a 5 to 1 4 membered heterocyclic group containing T to 4 heteroatoms 

qLone or.twp kinds selected from a nitrogen atom, a sulfur atom,,and an oxygen aiom in addition to carbon 

atoms (for example, a 5 to 6 membered heterocyclic group containing 1 to 2 heteroatoms selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition s carbon atoms sucn as a pyridyl group);. ■ 

. " f^ a is a C 6 . 14 aryl group (for example, a phenyl group, a naphthyl group) optionally substituted with halogen 
atom (for example, chlorine atom, fluorine atom) or C v6 alkoxy (for example, methoxy). or a 5 to 14 mem-" 
bered aromatic heterocyclic group, containing 1 to 4 heteroatoms ol one or two kinds selected from a 
nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms (for example, a 5 to 6 
membered aromatic heterocyclic group containing 1 to 2 heteroatoms selected from a nitrogen atom a 

fhe iV tPm anC?l aP ° Xy9en at ° m additi ° n 10 Carb0n Stoms such as a Py-^y' 9 rou P> a {hlen ^ 9 rou P and 

R 3a is a C 6 _ 14 aryl group (particularly, a phenyl group) optionally substituted with 1 or 2 alkyl (for 

example, methyl) or C v6 alkoxy groups (for example, methoxy); 
X a is a sulfur atom; 

Y a is an oxygen atom 5 an optionally oxidized sulfur atom or a 'group represented by the formula NR 4a ' 
(R 43 / is a hydrogen atom or a d. 6 alkyl group) (in particular, an oxygen atom. S. SO P . NH.' N(CH*) and 
the like); 

2 a is a alkylene group (in particular a C v3 alkylene group) optionally having oxo or C 16 alkyl (for 
example, C^ 3 alkyl such as methyl) or a bond. 

(C) Compound (II) wherein Ri« is an amino group optionally having 1 or 2 acyl groups represented by the formula 
; (C=0)-R5a" (wherein R**" represents (1 ) a C 6 . 14 aryl group (tor example, phenyl group) or (2) a 5 to 14 membered 
heterocyclic group containing 1 to 4 heteroatoms of one or two kinds selected Irom a nitrogen atom a sulfur atom 
and an oxygen atom in addition to carbon atoms (for example, a 5 to 6 membered heterocyclic group containing 
1 to 2 heteroatoms selected from a nitrogen atom, a sullur atom and an oxygen atom in addition to carbon atoms 
such as a pyridyl group); 

R 2a is a C 6 . 14 aryl group (for example, a phenyl group) or a 5 to 14 membered aromatic heterocyclic group 
containing 1 to 4 heteroatoms of one ortwo kinds selected from a nitrogen atom, a sulfur atom and an oxygen 
atom in addition to carbon atoms (for example, a 5 to 6 membered aromatic heterocyclic group containing 1 
to 2 heteroatoms selected from a nitrogen atom, a sulfur atom and an oxygen atom in addition to carbon atoms 
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such as a pyricfyl group); . 

R 3a is a C 6 . 14 aryl group (in panicular. a phenyl group) oplionally substituied with 1 or 2 C v6 alkyl (tor example, 

methyl) or C ve alkoxy groups (tor example, methoxy); , 

X a is a sultur atom: s t| ; 

Y. a is 0. NH or S; - ... 

Z s is a bond or a C v6 alkylene group optionally having oxc (in panicular; a C v3 atkylene group, such as 
methylene, ethylene and the like). 

(D) Compound (II) prepared in Reference Examples'D 

(E) [4-(3 : 5-dimetfiylphenyl)-5-(2-phenylmethyibxy-4-pyridyl)-1.3Mhia2bl-2-yl]amine (Reference Example D Com- 
pound No. !)>■"' 1 

IM-|4-|2-benzoylamino-4-(4*melhoxyphenyl)-l ; 3-thiazol-5-yl]-2-pyridyl]benzamide (Reference- Example D Com- 
pound No. 2): 

N-[4-(4-methoxyphenyl)-5-|2-|(3-pyridylcarbonyiamino)]-4-pyridyl]-l ,3-lhiazol-2-yl]nicotinamide (Reference Ex- 
ample D Compound No. 3) : , ' 

N-|4-|2-amino-4-(4-methoxyphenyl)-v3-lhiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No! 

N-|4-|2-amino-4-(3.5-dimethyiphenyl)- 1 .3-thiazol-5-yl]-2-pyridyl)benzamide (Reference Example D Compound. 

No. 5).. . . 

N-|4-|2-amino-4-(3 ; 5-dimethylphenyl)-l .3-thiazol-5-yi]-2-pyridyl]benzylamine (Reference Example D Compound 

No. 6); 1 

N-|4-|2-'amino-4-(3.5-dimethylphenyl)- "i .3-thiazol-5-yl]-2-pyridyl]ben7r.mide hydrochloride (Reference Example D 
Compound No. 7), * , - - . . 

N-|4-|2-amino-4-(3.5-dimethylphenyl)-l : 3-thiazol-5-yl]-2-pyridyl]benzylamirie dihydrochloride (Reference Exam- 
ple D Compound No.' 6). 

(F) N-|5 : |2-benzoylamino-4-pyridyl)-4-(3 : 5-dimethylphenyl)-l .3-thiazol-2-yl]acetamide (Reference Example D 
Compound No. 9) : 

M»|5-t2*benzylar t nino-4-pyridyl)-4-(3 : 5-dimethylphenyl)-1 : S-lhiazol-2-yl)ecetamide (Reference Example D Com-, 
pound No. 10). •'''■[! 

N-[4-|4-(4-methoxyphenyl) : 2-methyM ; 3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D.Compound No. 

13), ' ■ ..' • 

•N-[4-|2-(4^luorophenyl)-4-(3-methylphenyl)-1 : 3-thiazol-5-yl]r2-pyridyl]phenylacelamide (Reference Example D 

Compound No. 14). 

N-l4-[2-ethyl-4-(3-methyiphenyl)-1 r 3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D Compound 
No. 15-2), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 ; 3-thia2ol-5-yl]-2-pyridyl]phenylacetamide (Reference Example D Compound 
No. 15-3), . 

N-[4-[2-butyl-4-(3-methylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl)phenylacetamide (Reference Example D Compound 
No. 15-4), 

N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 ,3-thiazol-5-yl]-2-pyridyl]phenylacetamide (Reference Example 
D Compound No. 15-6); 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ; 3-thiazol-5-yl] : 2-pyrictyl]benzamide (Reference Example D Compound No. 
16-1), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 : 3-thlazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Example D Com- 
pound No. 16-2), , ' 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 : 3-thiazol-5-yl]-2-pyridyl]-3-(4-methoxyphenyl)propionamide (Reference Exam- 
ple D Compound No. 16-3), 

N-[4-[2-ethyl-4-(3-methylphenyl)-1 ,3-thiazol-5-yl] -2-pyridyl]-4-phenylbutyramide . (Reference Example D Com- 
pound No. 16-5), 

N-[4-[4-(3-methylphenyl)-2-propyl-1 : 3-thiazol-5-yl]-2-pyridyl]benzamlde (Reference Example D Compound No. 
16-7), 

N-[4-[4-(3-methylphenyl)-2-propyl-1.3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Relerence Example D Com- 
pound No. 16-8), 

N-[4-[2-butyl-4-(3-methylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Compound No. 
16-9), 

N-[4-[2-butyl-4-(3rmethylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide (Reference Example D Com- 
pound No. 16-10), 

N-[4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1,3-thiazol-5-yl]-2-pyridyl]benzamide (Reference Example D Com- 
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pound No. 16-11). 

N>[4-|2-(4-tluorophenyl).4-(3-melhylphenyl)-i .3-!hia?ol-5-yl]-2-pyridyl]-3-Dhenylpropionsmicje (Reference Exam- 
ple D Compound No. 16-13). 

N-|4-|4-(3-melhylphehyl)-2-(4-methylthioph (Reference Example D 

Compound No. 16-15), 

N-[4r[4-(3-methylphenyl)-2-(4-methytt (Reference 
Example D Compound No. 1 6-1 6)* 

N-ben2yl-N-|4-|2-eihyl-4-(3-methylphenyl)- 1 .3-thia2ol-5-yl]-2-pyridyllamine (Reference Example D Compound 
No. l9-2) : , t 

N-[4-[2-ethyl-4-(3-methylphenyl)-i>th^ (Reference Example D Com- 

pound No: 19-3) . 

N-[4-|2-ethyl-4-(3-methylphenyl)-i : 3-lhia2ol-5-yl]-2-pyridyl)-N-(3-phenylpropyl)amine, (Reference Example D 
Compound No. 1 9-4) ; 

N-ben2yl-N-[4-i4-(3-melhylphenyl)-2-propyi-l.3-thia20l-5-yl)-2-pytidyl]amine (Relerence Example D Compound 
No. _19-5} : 

N-[4-|4-(3-methylphenyl)-2-propyl-i^ (Reference Example D 

Compound No. 1 9-6). 

N-[4-|4-(S-melhylphenyl)-2-propyM : 3-th^^ (Reference Example D 

Compound No. 1 9-7} : 

. Nrben2yl-N-|4-[2-butyl-4M3-melhylDhenyl)- i .3-thia20l-5-yl]-.2-pyridyljamine (Reference Example D Compound 
No,19-8) ; ' , 

NMH2-butyl.-4-f3-methylphenyl)-l.3-^ (Reference Example D Com- 

pound No. 19-9). 

N-|4-|2-Dulyl-4-(3-methylphenyl)-i.3-lhia20l-5-yl]-2-pyridyl)-N-(3-phenylpropyl)e'mine (Reference Example D 
Compound No. 1 9-1 0) ; • 

N-ben2yl-N-|4-l4-(3-methylphenyl)-2-(4-methy^^^ (Reference Example 

D Compound' No. 19-1 7) ; 

N-[4--|4-(3-methylphenyl)-2-(4^^ (Reference 
- Example D Compound No. 19-18) : ' . . ' 

N-|4-|4-(3-methylphenyl)-2-(4-irfet^ (Reference 

Example D Compound No. 19-1 9) : 

N-[4 : [4-(3-methylpheny!)-2-(4-methylsulfonylphenyl)0- 

Compound No. 20) ; 1 

N-[4-[4-(3-methylphenyl)-2-(4-me (Reference Ex- 

ample D Compound No. 21 -1), 

N44-[4-(3-methylphenyl)-2-(4-methyte (Refer- 
ence Example D Compound No. 21-2), 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ; 3-lhia20l-5-yl]-2-pyridyl]amine (Reference Ex- 
ample D Compound No. 21 -5) ; ■ 
N-[4-[4-(3-methylphenyl)-2-(4-methy^^^ (Refer- 
ence Example D Compound No. 21.-6), 

N-[4-[4-(3-methylphe^ (Refer- 
ence Example D Compound No. 25-1). 

N-(4-fluorobenzyl)-N-[4-[4-(3-methylph (Refer- 
ence Example D Compound No. 25-2). 

[0280] As a salt of Compound (II), for example, there are a metal salt., ammonium salt, a salt with an organic base, 
a salt with an inorganic acid, a salt with an organic acid, a salt with basic or acidic amino acid and the like. As a suitable 
metal satt, there are alkali metal salts such as sodium salt, potassium salt and the like; alkaline earth metal salts such 
as calcium salt, magnesium salt, barium salt and thalike; aluminum salt and the like. As a suitable example of a salt 
with an organic base, for example, there are salts with trimethylamine, triethylamine, pyridine, picoline, 2 : 6-lutidine, 
ethanolamine, diethanolamine, triethanolamine, cyclohexylamine, dicyclohexylamine, N,N'-dibe:nzylethylenediamine 
and the like. As a suitable example of a salt with an inorganic acid, for example, there are salts with hydrochloric acid, 
hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid and the like. As a suitable example of a salt with an organic 
acid, for example, there are salts with formic acid, acetic acid, thfluoroacetic acid, phthalic acid, fumaric acid, oxalic 
acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid, p- 
toluenesulfonic acid and the like. As a suitable example of a salt with a basic amino acid, for example, there are salts 
with arginine, lysine, ornithine and the like. As a suitable example of a salt with an acidic amino acid, for example, there 
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are salts with aspartic acid, glutamic acid and the like. 

[0281] Among them : pharmaceutical^ acceptable salts are preterable. For example, wnen a compound has an acidic 
functional group therein : there ate inorganic salts such as alkali metal sails- (for example, sodium salt, potassium sail 
andthe like), alkaline earthtmetal salts (for example, calcium salt. magnesiumsalt ; barium salt and the like), ammonium 
salts and the like and : when a compound has a basic functional group therein, there are salts with inorganic acids such 
as hydrochloric acid, hydrobromic acid : nitric acid : sulluric acid : phosphoric acid and the like, and salts with organic 
acids such as acetic acid : phthalic acid, fumaric acid : oxalic acid, tartaric acid ; maleic acid, citric acid : succinic acid. 
methanesuNonic acid, p-toluenesulfonic acid and the like. 

[0282] The compound (II) and a salt thereof can be produced according to the method described in WO00/64894. 
[0283] In the above-mentioned formulas,' R 1s : R 2a , R 3a . X s ; Y a and 2 a are each correspond-to R 1 : R 2 : R 3 , X : Y and 
Z. described in. WO00/64894. 

t i 

, 1 r * ( 

(Compound (HI)] ' - ( . 

[0284] A compound represented by the formula . 




wherein . • 

■ • ■ ■ 

a is N or C; 

b is CH when a is N : or O when a is C; . 

■denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole ring; 
2 b isNorCH; ' 

W b is-NR 6b -Y b -,-0-or-S-, 

where R 6b is a hydrogen atom ; C,. 4 alkyl group, C 3 _ 8 cycloalkyj group, C 3 . 8 cycloalkyl-C^- alkyl group, C 6 _ 18 
aryl group, C 3 . 18 heteroaryl group, C 7 . 19 aralkyl group or C 4 _ 19 heteroaralkyl group, and -Y b - is C v4 alkylene 
group or a bond; 

R^ is phenyl group, optionally substituted by one or more substituents selected from a halogen atom, trif luoromethyl, 
cyano, amido, thioamido, carboxylate, thiocarboxylate, C,_ 4 alkoxy, C V4 alkyl, amino, and mono-or di-C V4 
alkylamino; 

R 3b is a hydrogen atom, a halogen atom, C V10 alkyl group, C 2 . 4 alkenyl group, C 3 . 10 cycloalkyl group, C 3 . 18 hete- 
rocycloalkyl group, C 6 . 18 aryl group, C 3 . 18 heteroaryl group or -CH=N-NH-C(NH)NH 2 (wherein C n . 10 alkyl group, 
C 2 . 4 alkenyl group, C 3 . 10 cycloalkyl group, C 3 . 18 heterocycloalkyl group, C 6 . 18 aryl group, C 3 . 18 heteroaryl group 
and -CH'=N-NH-C(NH)NH 2 are each optionally substituted by 1 to 4 substituents selected from C A _ 4 alkyl op- 
tionally substituted by hydroxy, halogen atom, halo-substituted-C V4 alkyl, hydroxy, alkoxy, C,. 4 alkylthio, 
carboxy, carbonyl optionally substituted by C,. 6 alkyl or C v6 alkoxy, amino, mono- or di-C V4 alkylamino and 5 
to 7 membered N-heterocyclic group optionally further containing heteroatom(s)); 

R 5b is ^6-18 ar ^' 9 rou P : ^3-18 heteroaryl group or C 3 . 12 cycloalkyl group each of which is optionally substituted by 
1 to 4 substituents selected from C^ A alkyl, halogen, halo-substitued-C v4 alkyl, hydroxy, C A . A alkoxy, C n . 4 
alkylthio, amino, mono- or di-C^ alkylamino and 5 to 7 membered N-heterocyclic group optionally further con- 
taining heteroatorii(s). or a salt thereof. 

[0285] The compound (III) and a salt thereof can be produced according to WO00/63204, and specifically, the com- 
pounds produced in Examples can be used. ' 

[0286] In the above-mentioned formulas, R 2b; R 3b; R 5b , R 6 t, : Z b and W b respectively correspond to R 2 , R 3 , R 5 , R 6 , 
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Z and W described in WO00/6320<£ : pages 1-2. 

[0287] A prodrug tor the above-mentioned compounds (I) - (III) is a compound which is convened into compounds 
(I) - (III) under a physiological condition in vivo as a result ol a reaction with an enzyme, gastric acid etc.. thus a 
compound undergoing an enzymatic oxidation, reduction, hydrdlysis etc. ^o convert into compounds (I) - (III) and a 
compound subjected to hydrolysis and the like by gastric acid'etc. to convert into compounds (I) - (III). A prodrug for 
compounds (l)-(lll) may be a compound obtained by subjecting an amino group in compounds (I) - (III) to an acylation 
alkylation.or phosphorylation (e.g.. a compound obtainedby subjecting an amino group in compounds (I) - (III) to an 
eicosanoylation, alanylation : pentyjaminocarbonylation, (5-methyl-2-oxo-l -3-dioxolen-4.-yl)methoxycarbonylation tei- 
rahydrof uranylation, pyrrolidylmethyletion : pivaloyloxymethylatior, tert-butvteticn. etc.): a compound obtained by sub- 
jecting a hydroxy grofup in compounds (I) - (III) to an acylation : alkylation, phosphorylation- and boration (e.g.. a com- 
pound obtained by subjecting a hydroxy group in compounds (I) - (III) lo an acetylation : oalmitoylation. propanoylation 
pivaloylation. succinylation. tumerylat.on. alanylation, dimethylaminometnylcarbonvlation. etc.): a compound obtained 
by subjecting a carooxyi group in compounds (I) - (III) to an esterilication or amidat.on (e.g.. a compound obtained by 
subjecting a camoxyl group in compounds (I) - (III) to an ethylesterification, phenylesterification. carboxymethylestei- 
ification. dimethylamino-methylesterification ; pivaloyloxymethvlesierificatioh.. ethoxvcarbonyloxyethylesten«cation - 
phthahdylesterification.. (5-methyl-2-oxo-T.3-dioxolen-4.yl)methylesteritication : cyclohexvloxycarbonylethylestermca.' 
tion and methylamidation, etc.) and tne like. Any of these compounos can be produced from compounds (I) - (III) by a 
method known per se. 

[0288] A prodrug for compounds (I) • (III) may aiso be one which is convened inio compounds (I) - (III) under a- 
physiological condition, such as those described in "IYAKUHIN no KAIHATSU (Development ol Pharmaceuticals)" 
Vol.7, Desjgn of Molecules, p. 163-198, Published by HIROKAWA SHOTEN (1990). ' 

[0289]. Inaddition as the p38 MAP kinase inhibitor, and/or the TNF-o production inhibitor lo be used in the present 
invention, 'the compounds described in W098/57966, W098/56377. W096/25619. WO98/07425 WO98/0671 c - 
US573914.3, W097/3565S. W097/33683, W097/32583, WO97/25046. WO97/25046. WO96/10143 W096/21654 
WO95/07922, WO2000/0G525, , W099/17776 WO99/01131 . W098/28292. WO97/25047 WO97/2504 c US5658903 
W096/21452, W099/18942, US5756499, US5864036. US6046206, US5716955 US5811549 US5670527' 
US5969184, WO2000/31 072, WO2000/31 063, WO2000/20402 WO2000/18738 WO2000AI7175 WO2000/12497 
WO2p0p/12074. ..Wp20p0/0799l, WO2000/07960,- ■ WO2000/02561, US6096711 : WO99/64400 W099/6l44p' 
W099/59959 W099/58523, WO99/58502, WO99/57101 . W099/321H . WO99/32110 W099/26657 WO99/20624 
W099/18942, W099/15164, WO99/00357, WO98/52940, W098/529'37. W098/62558 WO96/06715 W097/22256' 

. VYp96/2l452, WO2000/43366, WO2000/42003, WO2000/42002. WO2000/41696 WO2000/41505 WO2000/40243 
WO2000/343G3, WO2000/25791 , WO2000/1 7204,. WO2000/1 0563. US6080646 W099/61426 W099/32463 
W099/32121, W099/17776, W098/28292, WO98/27096. W098/25619. WO98/20868 W097/35859 W097/32583 
W097/25C48, WO97/25047, WO97/25046, WO97/25045. US6658903. WO96/40143 W096/21654 WO2000/55153 : 
WO2000/55120, WO2000/26209, US6046208, US5756499. US5864036. JP-A-2000-86657 W099/5996o' 
W099/21859, WO99/03837 WO99/01449, WO99/01136. WO/. WO99/01130. US5905089 W098/57966' 
W098/52941, W098/47899, WO98/07425, W097/33883. WO2000/42213 W099/58128 WO2000/04025' 
WO2000/40235, WO2000/31T06, W097/46228, WO2000/59904. WO2000/42003 WO2000/42002 WO2000/41698' 

• WO2000/10563, W099/61426, W099/32463, US6002008, WO98/43960. WO98/27098 W097/35856 W097/35856' 
W096/22985, JP-A-61-146167 and the like, and the like can be used. ' 
[0290] In the preseht specification, the above-mentioned p38 MAP.kinase inhibitor and/or the TNF-a inhibitor may 
sometimes be abbreviated as the compound of the present invention. ... 

[0291] The p38 MAP kinase inhibitor and/or the TNF-a inhibitor such as the compounds (l)-(lll) to be used in the 
present invention have a superier p38 MAP kinase inhibitory activity, TNF-a inhibitory activity (TNF-a production in- 
hibitory activity, TNF-a action inhibitory activity), lnterleukin-1 (IL-1) inhibitory activity, lnterleukin-6 (IL-6) inhibitory 
activny, phosphodiesterase IV,(PDE IV) inhibitory activity and the like, show low toxicity, and cause fewer side effects . 
Therefore, they are useful as a safe pharmaceutical product, p38 MAP kinase inhibitor. TNF-a production inhibitor IL- 
1 inhibitor, IL-6 inhibitor, PDE IV inhibitor and the like. 

[0292] The p38 MAP kinase inhibitor and/or the TNF-a inhibiior such as the compounds (l)-(lll) to be used in the 
present invention show an excellent p38 MAP kinase inhibitory activity and a TNF-a inhibitory activity and are also 
excellent in (oral) absorption, (metabolism) stability and the like to a mammal (e.g.. mouse, rat hamster rabbit cat 
dog, cow, sheep, monkey, human and the like) and, therefore, can be used as an agent forthe prophylaxis or treatment 
of p38 MAP kinase related diseases and TNF-a production related diseases, such as asthma, chronic obstructive 
pulmonary disease (COPD), allergic disease (e.g., allergic dermatitis, allergic rhinitis), atopic dermatitis, inflammation 
inflammatory eye disease, Addison's disease, autoimmune hemolytic anemia, systemic lupus erythematosus Crohn-s 
disease: psoriasis, rheumatism, central nervous disease (e.g., cerebrovascular disease such as cerebral hemorrhage 
and cerebral infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis and the like), neurodegenerative 
disease (e.g., Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS). AIDS encephalopathy) • 
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meningitis, diabetes, arthritis (e.g.. chronic rheumatoid arthritis, osteoarthritis., rheumatoid- like spondylitis, urarthritis : 
synovitis), osteoporosis, toxemia (e.g.. sepsis, septic shock, endotoxic shock. Gram.negative sepsis : toxic shock syn- 
drome), inflammatory bowel disease (.e.g.. Crohn's disease, ulcerative colitis), inflammatory pulmonary disease (e.g., 
chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary. tuberculosis) or cachexia (e.g.. infectious 

5 cachexia,, cancerous cachexia, cachexia by acquired immunodeficiency syndrome (AIDS)), arteriosclerosis, Creut- 
zfeldt-Jakob disease, virus infection (e.g., infection with cytomegalovirus.. 'influenzavirus. herpesvirus. and the like), 
angina pectoris', cardiac infarction, congestive heart failure, chronic cardiac deficiency, acute myocardial infarction, 
prognosis ot cardiac infarction, hypertension, acute cardiac deficiency, hepalitis. kidney failure, nephritis, malignant 
tumor, immunological rejection associated with transplantation, dialysis hypotension, disseminated intravascular co- 

tO agulation, andthe lik^. Particularly, they can be used as an agent lor the prophylaxis or treatment of chronic rheumatoid 
arthritis, osteoarthritis and the like. 1 

[G293] In addition. the p38 MAP kinase inhibitor and/orthe TNF-o. inhibitor such as the compounds (l)-(lll) to be used 
in tn.e present invention nave a PDE IV inhibitory activity and can be used as a propnyiactic or therapeutic agent ot 
diseases caused by inflammation, such as bronchial asthma, chronic obstructive pulmonary disease (COPD), chronic 
J* rneumatoid arthritis, autoimmune disease, diabetes, graft versus host disease, multiple sclerosis, sepsis, psoriasis, 
osteoporosis, depression, central hypergasia after cerebrovascular obstruction, cerebrovascular dementia. Alzheim- 
er's dementia, obesity, cardiac failure and the like. 

[0294] Therefore, the pharmaceutical agent ol the present invention comprising the compound of the present inven- 
tion and a concomitant drug to be explained later has a superior p38 MAP kinase inhibitory activity, TNF-o inhibitory 
20 activity (TNF-a production inhibitory activity. TNF-o. action inhibitory activity). IL-1 inhibitory activity, IL-6 inhibitory ac- ' 
■ tivity, PDE IV inhibitory activity and the like, show low toxicity, and causes fewer side-effects. Tnerefore, it is useful as. 
a safe pharmaceutical product, p36 MAP kinase inhibitor. TNF-o. production inhibitor. IL-i inhibitor. IL-6 inhibitor, PDE 
IV inhibitor' and the like. ' ' -~ " , 

[0295] The pharmaceutical agent of the present invention comprising the compound of the present invention and a 

2$ concomitant drug to be explained later shows an excellent p3£ MAP kinase inhibitory activity and a TNF-o. inhibitory 
.activity and is also excellent in (oral) absorption, (metabolism) stability and the like to a mammal (e.g., mouse, rat, 
hamster, rabbit, cat, dog, cow, sheep, monkey, human and the like) and. therefore, can be used as an agent for proph- 
ylaxes* or -treatment of p38 MAP kinase related diseases and TNF-o. production related diseases, such' as asthtm/- 
> chronic obstructive pulmonary disease (COPD), allergic disease (e.g., allergic dermatitis, allergic rhinitis), atopic der— 

3C matitis, inflammation, inflammatory eye disease. Addison's disease, autoimmune hemolytic anemia, systemic lupus- 
erythematosus, Crohn's disease, psoriasis, rheuma'tism, central nervous disease (e.g., cerebrovascular disease such, 
as cerebral hemorrhage and cerebral infarction, head trauma, spinal cord injury, brain edema, multiple sclerosis and 
the like), neurodegenerative disease (e.g., Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis 
(ALS), AIDS encephalopathy), meningitis, diabetes, arthritis (e.g., chronic rheumatoid arthritis, osteoarthritis, rheuma- 

35 toid-like spondylitis, urarthritis, synovitis), osteoporosis, toxemia (e.g., sepsis, septic shock, endotoxic shock, Gram, 
negative sepsis, toxic shock syndrome), inflammatory bowel disease (e.g., Crohn's disease, ulcerative colitis), inflam- 
matory pulmonary disease (e.g., chronic pneumonia, pulmonary silicosis, pulmonary sarcoidosis, pulmonary tubercu- 
losis) or cachexia (e.g.. infectious cachexia, cancerous cachexia, cachexia by acquired immunodeficiency syndrome 
(AIDS)), arteriosclerosis, Creutzfeldt-Jakob disease, virus infection (e.g., infection with cytomegalovirus, influenzavirus, 

40 herpesvirus and the like), angina pectoris, cardiac infarction, congestive heart failure, chronic cardiac deficiency, acute 
myocardial infarction, prognosis of cardiac infarction, hypertension, acute cardiac deficiency, hepatitis, kidney failure, 
• nephritis, malignant tumor, immunological rejection associated with transplantation, dialysis hypotension, disseminated 
intravascular coagulation, and the like. Particularly, it can be used as an agent for the prophylaxis or treatment of 
chronic rheumatoid arthritis, osteoarthritis and the like. 

45 [0296] In addition, the pharmaceutical agent of the present invention comprising the compound of the present in- 
vention and a concomitant drug to be explained later has a PDE IV inhibitory activity and can be used as a prophylactic 
or therapeutic agent of diseases caused by inflammation, such as bronchial asthma/chronic obstructive pulmonary 
disease (COPD), chronic rheumatoid arthritis, autoimmune disease, diabetes, graft versus. host disease, multiple scle- 
rosis, sepsis, psoriasis, osteoporosis, depression, central hypergasia after cerebrovascular obstruction, cerebrovas- 

50 cular dementia. Alzheimer's dementia, obesity, cardiac failure and the like. 

[0297] As the drugs that can be used in combination with the compound of the present invention (hereinafter the 
drug is sometimes abbreviated as a concomitant drug) includes, for example, the following. 

(1) non-steroidal antiinflammatory drugs (NSAIDs) 

55 

[0298] 

(i) classical NSAIDs 
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alcotenac : aceclofenac, sulintiac. loimeiin. eiodoiac. fenoprofen. thiaprofenic acid, mecloienamic acid, meloxicam. 
lenoxicam, lornoxicam, nabumeion. aceiaminophen : phenacetin. ethenzamide. "sulpyrine. aniipyrine. migrenin. 
aspirin, mefenamic acid : flijfenamic acid, diclofenac.sodium. loxoprofen sodium : phenylbutazone, indometnacin. 
ibuprofen, ketoprofen, naproxen, oxaprozin. flurbiprofen, fenbufen, pranoprofen. Iloctafenine, piroxicam. epirizole. 
tiaramide hydrochloride, zaltoprofen, gabexaie mesilate. camosiat mesilate, ulmastaiin.. colchicine, probenecid: 
sulfinpyrazone; benzbromarone, allopurinol, sodium aurothiomalate, hyaluronale sodium, sodium salicylate . moi- 
phine hydrochloride, salicylic acid-, atropine, scopolamine, morphine, pethidine, levorphanol, oxymorphone or a 
salt thereol and the like. * 

(ii) cyclooxygenase inhibitor (COX- 1 selective inhibitor. COX-2 selective inhibitor and the like} 

salicylic acid derivatives (e.g., celecoxib, rofecoxib, aspirin), MK-663, valdecoxib, SC-57666, tiracoxib. S-247*. 
diclofenac, indomethacin. loxoprofen and the like. 

(iii) drug concurrently having COX inhibitor,' activity and 5-lipoxygenase inhibitory activity 
ML-3000, p54 (COX. inhibitor & 5-lipoxygenase inhibitor), and the like. 

(iv) nitric oxide-releasing NSAIDs 



(2) disease-modifying antirheumatic drugs (DMARDs) 
[0299] 

■ 

(i) gold preparation 
Auranofin and the like. 

(ii) penicillamine 

D-penicillamine * 

(iii) sulfasalazine • 

(iv) antimalarial drug 
chloroouine and the like. 

(v) pyrimidine synthesis inhibitor 
leflunomide and the like. 

(vi) prograf - ' ^ . ' " . ' \ . 

(3) anti-cytokine drug 

' *~ ■ ■ ■ * " ■■■,*. 

* 

(I) protein drug ! 
[0300] 

(i) TNF inhibitor • 

fc etanercept, infliximab, D2E7 ; CDP-571 , PASSTNF-a, soluble TNF-a receptor. TNF-a binding protein. anti-TNF-o. 
antibody and the like. 

(ii) interleukin-1 inhibitor 

anakinra (interleukin-1 receptor antagonist), soluble interleukin-1 receptor and the like. 

(iii) interleukin-6 inhibitor 

MRA (ahti-interleukin-6 receptor antibody), anti-interleukin-6 antibody and the like. 

(iv) interleukin-1 0 drug 

interleukin-1 0 and the. like. , - 

' (v) interleukin-1 2 inhibitor . 

anti-interleukin-12 antibody and the like. 

(vi) drug concurrently having interferon-a and -7 inhibitory activity andTNF-a inhibitory activity (polyclonal antibody) 

(II) non-protein drug 
[0301] 

(i) MAP kinase inhibitor 

PD-98059 and the like. ■ . - 

(ii) gene modulator 

SP-1 00030, inhibitor of molecule involved in signal transduction, such as NF-k, NF-kB, IKK-1, IKK-2. AP-1 and 
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the like ' . 

(iii) cytokine production inhibitor 

T-614. SR-31747 : sonatimod and the like. ',. 

(iv) TNF-o convening enzyme inhibitor . ' 

(v) interleukin-1 p converting enzyme inhibitor 
HMR3480/VX-740 and the like. 

(vi) interleukin-6 antagonist 

. SANT-7 and the like. 1 

(vii) interleukin-8 inhibitor < ' 

IL.-8 antagonist; tXCRl &.CXCR2 antagonist and the like. ' ' ' 

(viii) chemokine antagonist ' 1 

MCP-1 antagonist and the like . '- 

(ix) irtterleukin-2 receptor antagonist 
denileukin diftitox and the like. 

(x) therapeutic vaccines • 
TNF-cx vaccine and the like. 

(xi) gene therapy drug . 

gene therapy drugs aiming at promoting the expression ot gene having-an anti-inflammatory ection such as inter - 
leukin-4 ; interleukin-1 0. soluble inierleukin-T.receptor. soluble TNF-o. receptor and the like. , 

(xii) antisense compound 

. fSIS-104836 and the like. • 

i 

i 

(4) immunomodulator (immunosuppressant) , 

i 

[0302] 

r 

I 

(i) T cell differentiation modulator 

«... ^ i * • ' 

■ ethyf'6.7-dimethbxy-4-(3 : 4-dimethoxyphenyl)-2-(l ; 2 : 4-triazdf-"i -ylmethyl)quinoline-3-carboxylate (JP-A-7-11 8266) 

(ii) others. - , , ' . 

methotrexate ; cyclophosphamide; MX-68 : atiprimod dihydrochloride : BMS-188667 : CKD-46-1, rimexolone : cy- 
closporine. tacrolimus, gusperimus. azathiopurine. antilymphocyle serum, freeze- dried sulfonated normal immu- 
• noglobulin;- erythropoietin; colony stimulating factor interleukin : interferbn and the like. • " . ( 

(5) steroid 

[0303] dexamethasone ; hexestroL methimazole : betamethasone; triamcinolone; triamcinolone acetonide : fluocino- 
nide : fluocinolone acetonide r prednisolone; methylprednisolone ; cortisone acetate : hydrocortisone, fluorometholone ; 
beclomethasone dipropionate, estriol and the like. 

(6) c-Jun N terminal kinase (JNK) inhibitor 

[0304] compounds described in WO00/35906; WO00/35909 : WO00/35921 , WO00/64872 or WO00/75118 and the 

like.. 

(7) angiotensin converting enzyme inhibitor 

[0305] enalapril. captopril. ramipriL lisinopriL cilazapril perindopril and the like. 

(8) angiotensin II receptor antagonist 

[0306] candesartan cilexetil (TCV-116) : valsartan : irbesartan : olmesartan : eprosartan and the like. 

(9) diuretic drug 

[0307] hydrochlorothiazide; spironolactone; furosemide. indapamide, bendrofluazide, cyclopenthiazide and the like. 
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(10) cardiotonic drug *. 
[0308] digoxin.. ddbutamine ajnd the like. 

(11) p receptor antagonist 

» 

[0309] carvediloL metoproloL atenolol and the like. 

(12) Ca sensitizer ; 

* 

* * 

[0310] MCC-135 and the like. 

■ 

(13) Ca channel antagonist 

» 

' 03 ^ 1 1 nlf edipine. diltiazem : Verapamil arid the like.. 

(14) anti-platelet drug : anticoagulator 

♦ 

[0312]. heparin, aspirin, warfarin and the like. 

(15) HMG-CoA reductase inhibitor " ' • 

■ ■ • • * ' - 

[0313] atorvastatin. simvastatin and the like. 

i 

(1 6) contraceptive 

i 

[0314] 

(i) sex hormone or derivatives thereof ' • , .., 

gestagen or a derivative thereof (pVogesterone : l7a-hydroxy progesterone, medroxyprogesterone medroxypro- 
gesterone acetate.. norethisterone : norethisterpne enanthate : norethindrone. norethindrone acetate norethyno- 
dreL levonorgestrel : norgestrel ejhynodiol diacetate, desogestreL norgestimaie. gestodene. progestin etono- 

•• gestreL drospirenone, dienogest : trimegestone : nestorone; chlormadinone acetate, mifepristone riomegestrol fec- 
etate, Org-30659 : TX-525. EMM-31 0525) or a combination of a gestagen or a derivative thereof and an estrogen 
or a derivative thereof (estradiol estradiol benzoate, estradiol cypionate. estradiol dipropionate estradiol enant- 
hate : estrad.ol hexahydrobenzoate, estradiol phenylpropionate, estradiol undecylate; estradiol valerate estrone 
ethinylestradioL mestranol) and the like. 

. (ii) antiestrogen 

ormeloxifene, mifepristone, Org-33628 and the like, 
(iii) spermatocide 
ucarcide and the like. 

(17) others 
[0315] 

. (i) T cell inhibitors 
IR-501 (T cell receptor peptide) and the like. 

(ii) inosine monophosphate dehydrogenase (IMPDH) inhibitor mycophenolate mofetiL VX-497 and the like 

(iii) . adhesion molecule inhibitor 

. ISIS-2302 : selectin inhibitor ELAM-1 , VCAM-1 \ ICAM-1 and the like. 

(iv) thalidomide 

(v) cathepsin inhibitor 

(vi) matrix metalloprotease (MMPs) inhibitor 

BB-3644, CGS-27023A : Bay-12-9566 r KB-R7785.. L-758354 : POL-641 and the like. 

(vii) glucose-6-phosphate dehydrogenase inhibitor 
CBF-BS2andthe like. 

(viii) hydroorotate dehydrogenase (DHODH) inhibitor 
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1 

* t 

(ix) phosphodiesterase IV (PDE IV) inhibitor 
CG-I088andlhe like. 

(x) phospholipase A 2 inhibitor ,. 

(xi) iNOS inhibitor . " 1 
5 NOX-200 and the like. 

(xii) microtubule stimulating drug 
paclitaxel and the like. 

- (xiii) microtubule inhibitor 
reumacon and the like. 
'0 (xlv) MHC class II antagonist 

2D-2315 and the like. 

(xv) prostacyclin agonist 
iloprost and the like. 

(xvi) CD4 antagonist 

75 4162W94 : keltximab and the like. 

(xvii) CD23 antagonist 

(xviii) LTB4 receptor antagonist 
CGS-25019C.and the like. 

(xix) 5-lipoxygenase inhibitor 
20 zileuton and the like. 

(xx) cholinesterase inhibitor 

galanthamine and the like.' 4 . 

(xxi) tyrosine kinase inhibitor 
YT-146 and the 'like. 

25 (xxiij cathepsin B inhibitor 

(xxiii) adenosine deaminase inhibitor 
pentostatin and the like. . ' 

(xxiv) osteogenesis stimulator • ■■•*'.■ . . , ... . 
(2R : 4S)-(-)-N-[4'-(diethoxyphosphor;ylmethyl)ph'enyl]-1 : 2 ; 4 : 5-tetrahydro-4-methyl-7 : 6-methylenedioxy-5-oxo- 

30 . 3-benzothiepin-2-carboxamide or a salt thereol (JP-A-8-231 659) and the like. 

(xxv) dipeptidylpeptidase inhibitor 
TMC-2A and the like. 

(xxvi) TRK-530, TOK-8801 - - 

(xxvii) collagen agonist 
35 AI-200 and the like. 

(xxviii) capsaicin cream 

(xxix) hyaluronic acid derivative 

synvisc (hylan G-F 20) : orthovisc and the like. ' 

(xxx) glucosamine sultate 
^0 (xxxi) amiprilose 

[0316] Other concomitant drugs besides the above-mentioned include : for example, antibacterial agent, antifungal 
agent, antiprotozoal agent, antibiotic, antitussive and expectorant drug, sedative, anesthetic, antiulcer drug : antiarrhyth- 
mic agent : hypotensive diuretic drug, anticoagulant, tranquilizer, antipsychotic antitumor drug, hypolipidemic drug, 

45 • muscle relaxant, anticonvulsant, antidepressant, antiallergic drug, cardiac, antiarrhythmic agent, vasodilator- vasocon- 
strictor, hypotensive diuretic drug, antidiabetic drug, antinarcotic, vitamin, vitamin derivative, antiasthmatic, therapeutic 
agent for pollakisuria/anischuria, therapeutic agent for atopic dermatitis, therapeutic agent for allergic rhinitis, hyper- 
tensor endotoxin-antagonist or -antibody, signal transduction inhibitor, inhibitor of inflammatory mediator activity, an- 
tibody to inhibit inflammatory mediator activity, inhibitor of anti-inflammatory mediator activity, antibody to inhibit anti- 

50 inflammatory mediator activity and the. like. Specific examples thereof include the following. 

(1) antibacterial agent 
[0317] 

55 

(1) sulfa drug 

sulfamethizole, sulfisoxazole, sultamonomethoxine,. sulfamethizole, salazosulfapyridine, silver sulfadiazine and 
the like. 
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(2) quinoline antibacterial agent . 

chtS T' f 6midi K aCid ' rihydra,e - en ° XaCin - norfloxacin - 0fl0 ^cin. tosufloxacin .osilate. ciprofloxacin hydro 
chlonoe. lomefloxacn hydrochloride, sparlioxacin. fleroxacin and the like • 
•■ (3) antiphthisic • • ' 

isoniazid ethambutol (ethambutol hydrochloride), p-aminosahcyhc acid Icalcium p-aminosalicylate) pyrazinamide 
et .onam.de. prot.onamide, rifampicin. streptomycin sulfate, kanamycin sulfate! cycloserine and the ike 
{4} antiacidfast bacterium drug •' ■..*•* 

diaphenylsultone. rifampicin and tne like 

(5) antiviral drug , * / 

idoxuridine : acyclovir vidarabine ; gancyclovir and the like; . . 

(6) anti-HIV agent . *. 

zidovudine. didanosine : zalchabme : indinavir sullate ethanolate. ritonavir and the-like 

(7) antispirocheiele .. 

(8) antibiotic , . 

■ - care I n eD Z U ir LZ^ ^ a ^ tn ^- ^'^racyCne. doxycycline. ampicillin, piperacillin-: 

ycarc.illin. cephalolh.n, cephapmr, cephalondme, cefaclor, cephalexin, celroxadme. cetao'roxii cefamandole ce- 
fo oam p Cefurox,me cefptiam. cefotiam hexeti.. cefuroxime axe.il. cefdini,. cefdhorer, pivoxN. ceSL c p Z 
m de, cetsuloo.n cefmenox.me. ce.podoxime proxe.il, cefpirome, cefozopran. ce.epime. ce.sulodin cefmeno "me 
cefme.azole. cefmmox. cefoxitin, cetbuperazone. .atamoxef. fiomoxef. ce.az'olin. cefotaxime c «™ 

' 7:Z«Tn7V ,e T yCm: £UlfaZeC ' n ' " Ue ° nam " 6 E8li ,n "«* '-Kacidi mgTo^ourna, 

■ .f' An -bo.cs , J. Antib.ot.es), 36. 677-685(1985)], azo|e~comppund |2-|(1 R.2R).2M2.4.difluorophenyl). 2 = 

:- me ' h y | -3;(.\H-l,2,4. t r,azo.o.yl)p,opylj-4-|4- ( 2.2 ! 3.3.,etrafiupropropoxy)pheny.]. 3 .2 

conazole : itraconazole] and the like. ' ' ' ' ir'ozoione, no 

* 

* 

(2).antifunga! agent 

IP318J. ..... .. . 
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(1) polyethylene antibiotic (e.g. : amphotericin B s nystatin : trichomycin) ■ ' ' 

(2) griseotulvin, pyrrolnitrin and the like. 

' , (3) cytosihe metabolism antagonist (e.g.. flucytosine) ' ' , ' - '', 

(4) imidazole derivative (e.g., econa 2 ole : clotrimazole, miconazole nitrate, bifonazole. croconazde) ' • 

(5) tr.azole derivative (e.g. fluconazole., itraconazole) . " ' 

(6) thiocarbamic acid derivative (e.g. trinaphthol) 

(3) antiprotozoal agent 

[0319] metronidazole, tinidazole, diethylcarbamazine citrate, quinine hydrochloride, quinine sulfate and the like. 

(4) antitussive and expectorant drug 

[0320] ephedrine hydrochloride, noscapine hydrochloride, codeine phosphate, dihydrocodeine phosphate isoorot 
erenc hydrochloride, ephedrine hydrochloride, methylephedrine hydrochloride, noscapine hya 00^0^8 ocZde 
pW^p^ P en dmi „e, cloperastine, protocol, isoproterenol, salbutamol. LJS^ZSSTS^ 

deX,r0meth0rian "y^obromide, oxycodone hydrochloride, dimemorphan phosphate tipepiTne 

b SIh PG " 0 T rme Ci,ra,e ' Cl0,edan0, h y drochloricJ ^ benzonatate, guaifenesin, bromhexine hydro hlo rid am 
broxol hydrochlonde, acetylcysleine, ethyl cysteine hydrochloride, carbocysteine and the like, yar0Cnl0nCJe ' am 

(5) sedative 

[0321] chlorpromazine hydrochloride, atropine sulfate, phenobarbital, barbital, amobarbital pentobarbital thiooental 

T^Z^ TT™' eSta20 ' am f ' UraZePam ^ ha ' 0Xa20,am ' ^n«-epam ^ e ^ ' 
urea : chloral hydrate : tnclofos sodium and the like. uvai C , y i 
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(6) anesthetic 

» 

(6-1 ) local anesthetic , 

j • 

•« . • 

[0322] cocaine hydrochloride., procaine hydrochloride, lidocaine. dibucaine hydrochloride., tetracaine hydrochloride, 
mepivacaine hydrochloride, bupivacaine hydrochloride; oxybuprocaine hydrochloride, ethyl aminobenzoale, oxethaz- 
aine) and the like. 

(6-2) general anesthetic . 1 ' 

i • 

[0323] 



- (A) irihalation anesthetic (e.g., ether, halothane. nitrous oxioe. isotlurane, enflurane), 
- (B) intravenous anesthetic (e.g. . ketamine hydrochloride, dropetidol. thiopental sodium, thiamylal sodium, pento- 
barbital) and the like. . ■ • 

(7) antiulcer drug 

[0324] histidme hydrochloride, lansoprazole, metociopramide. pirenzepine. cimelidine. ranitidine, famotidine., uro- 
gastrone. oxethazaine, proglumide. omeprazole, sucraltate. sulpiride; cetraxaie, aeternate. aldioxa, teprenone, pros- 

taglandin and the like. • • 

• • • . « 

(8) antiarrhythmic ageni ' ' 
[0325] : / 

» 

r 

(1) Na channel blocker (e.g., quinidine, procainamide, disopyramide, ajmaline, lidocaine, mexiletine, phenytoin), 

(2) ' (3-biocker -(elg.,' propranolol, alprenolol, butetolol hydrochloride,, oxprenolol, atenolol, acebutolol, metoprolaL 
. bisoprolol, pindolol, carteolol, arotinolol.- , , 

(3) K channel blocker (e.g., amiodarone), • 

■•. (4) Ca channel -blocker (e.g., verapamil, dittiazem) and the like. 

\ . ■ ■ 

(9) hypotensive diuretic drug 

■ * 

[0326] hexamethonium bromide, clonidine hydrochloride, hydrochlorothiazide, trichlormethiazide, furosemide, 
ethacrynic acid, bumetanide. mefruside. azosemide. spironolactone, potassium canrenoate, triamterene, amiloride, 
acetazolamide, D-mannitol, isosorbide. aminophylline and the like. 

(10) anticoagulant 

[0327] heparin sodium, sodium citrate, activated protein C, tissue factor pathway inhibitor antithrombin III, datteparin 
sodium; warfarin potassium, argatroban, gabexate, sodium citrate, 02agrel sodium, ethyl icosapentate, beraprost so- 
dium, alprostadil, ticlopidine hydrochloride, pentoxifylline, dipyridamole, tisokinase. urokinase, streptokinase and the 
like. 

(11) tranquilizer 

[0328] diazepam, lorazepam, oxazepam, chlordiazepoxide, medazepam, oxazolam, cloxazolam, clonazepam, bro- 
mazepam, etizolam, fludiazepam, hydroxyzine and the like. 

(12) antipsychotic 

[0329] chlorpromazine hydrochloride, prochlorperazine, trifluoperazine, thioridazine hydrochloride, perphenazine 
maleate, fluphenazine enanthate, prochlorperazine maleate, levomepromazine maleate. promethazine hydrochloride, 
haloperidol, bromperidol; spiperone, reserpine, clocapramine hydrochloride, sulpiride, zotepine and the like. 
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(13) antitumor drug - . 

[0330] e-O^N-chlotoscetylcs^bemoylJfumagilloK bleomycin, methotrexate, actinomycin D. mitomycin C. daunoru 
bicin, adriamycin : neocarzinostatin, cytosine arabinoside. f luorouracil. teuahydrofuryl-5-fluorouracil, picibaniL lentinan 
levamisole : bestatin,-azimexon, glycyrrhizin, doxorubicin hydrochloride, aclarubicin hydrochloride, bleomycin hydro 
chloride, peplomycin sulfate, vincristine sutfate, vinblastine sulfate, irinolecen hydrochloride, cyclophosphamide., mel 
phalan : busulfan : thiotepa, procarbazine hydrochloride, cisplatin, azathioprine. mercaptopurine, tegafur, carmofur, cy 
larabine, methyltestosterone, testosterone propionate, testosterone enenthate : mepitiostene. fosfestrol. chlormadi 
none acetate, leuprorelin acetate, buserelin acetate and the like. 

(14) antihypolipidemic drug 

[0331] clofibrate. ethyl 2-chloro : 3-|4-(2-methyl-2-pnenylpropoxy)-pheny(]propionate [Chemical and Pharmaceutics 
Bulletin (Chem. Pharm. Bull), 38. 2792-2796 (1990)) : pravastatin, s.mvastatin, probucol. Dezafibrate, clinofibraie. ni- 
comol, cholestyramine, dextran sulfate sodium and.the like . 

(15) muscle relaxant 

[0332] . pridinol, tubocurarine, pancuronium, toiperisone hydrochloride, chlorphenesin carbamate, bacloien. chlorme- 
zanone. mephenesin, chlorzoxazone, eperisone : tizanidine and the like. 

(1 6) anticonvulsant 

.[0333] phenytoin, ethosux'imide, acetazolamide. chlordiazepoxide, tvimethacione. carbamazepine, phenobarbital. 
primidone, sulthiame, sodium valproate, clonazepam, diazepam; nitrazepam and the like. 

_ i ' 

(17) antidepressant 

[0334] imipramine, clomipramine, -noxiptiline, phenelzine, amitriptyline hydrochloride, nortriptyline hydrochloride, 
amoxapine, mianserin hydrochloride, maprotiline hydrochloride, sulpiride, fluvoxamine maleate, trazodone hydrochlo- 
ride and the like. - 

1 ' • • • • - . • . , 

_ » ■ 

(18) antiallergic drug ■ ■ ' , 

[0335] diphenhydramine/chlorpheniramine, tripelennamine, metodilamine, clemizole, diphenylpyraline, methoxy- 
phenamine, sodium cromoglicate, tranilast, repirinast, amlexanox, ibudilast, ketotifen, terfenadine, mequitazine! aze- 
lastine hydrochloride, epinastine, ozagrel hydrochloride, pranlukast hydrate, seratrodast and the like. 

(19) cardiac 

[0336] trans-Ti-oxocamphor, terephyliol, aminophylline, etilefrine-, dopamine, dobutamine, denopamine, aminophyl- 
line ; bencirin, amrinone, pimobendan, ubidecarenone, digitoxin, digoxin, methyldigoxin, lanatoside C, G-strophanthin 
and the like. ' 

(20) vasodilator 

[0337] oxyfedrine : diltiazem, tolazoline : hexobendine, bamethan, clonidine, methyldopa, guanabenz and the like. 

(21) vasoconstrictor .-',.*. 
[0338] dopamine, dobutamine denopamine and the like. 

(22) hypotensive diuretic drug 

[0339] hexamethonium bromide, pentolinium, mecamylamine, ecarazine : clonidine, diltiazem, nifedipine and the like. 
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(23) antidiabetic drug 

i 

[0340] tolbutamide, chlorpropamide, acetohexamide. gliDenclamide, tolazamide. acarbose : epaltestat. tioglitazone. 
glucagon, giymidine ; glipizide, phentormin. butormin : metlormin and the like. ■ 

t " 

(24) anlinarcotic 

[0341] levallorphan, nalorphine, naloxone or a salt thereof and the like. 
70 (25) fat-soluble vitamin - • 

[0342] 

■ 

(1) vitamin A: vitamin A 1: vitamin A ? and retinol palmilate 

(2) vitamin D: vitamin D-, . D 2: D 3 , D 4 and D t 

(3) vitamin E: u-tocopheroL p-tocopherol. v-iocooherol. <vtocopherol, dl-u-tocopherol nicolinaie 

(4) vitamin K: vitamin K 1 . K ? . K 3 and K, • 

(5) folic acid (vitamin M) and the like. . ■• - 
20 (26) vitamin derivative 

[0343] various derivatives of vitamins, for example, vitamin derivatives such as 5.6-trans-cholecalciferol. 2.5-hy- 
oroxycholecalciterol. Vo.-hydroxycholecalci1eroi and the like, vitamin D ? derivatives such as 5.6-lrahs-ergocalciterol 
and the like. 

25 ■ 

(27) antiasthmatic 1 

. [0344] isoprenaiine hydrochloride; salbutamol suifate, procalerol hydrochloride; terbutaline sulfate, trimetoquimol hy- 
drochloride, tulobuterol hydrochloride, orciprenaline sulfate, fenoterol hydrobromide/ephedrine hydrochloride, ipratro- 
30 pium bromide, oxitropium bromide', flutropium bromide, theophylline, aminophylline, sodium cromoglicate. tranilast. 
repirinast, .amlexanox, ibudilast, ketotifen: terfenadine,.meq.uitazine, azelastine, epinastine, ozagrel hydrochloride, 
' pranlkast hydrate, seratrodast, dexamethasone, prednisolone, hydrocortisone, hydrocortisone sodium succinate, tpe- 
clometasone dipropionate and the like. 

3b (28) therapeutic agent for pollakisuria/anischuria 

[0345] flavoxate hydrochloride and the like. 

(29) therapeutic agent tor atopic dermatitis 

40 

[0346] sodium cromoglicate and the like. 

(30) therapeutic agent tor allergic rhinitis 

4b . [0347] sodium cromoglicate, chlorpheniramine maleate, alimemazine tartrate, clemastine fumarate, homochlorcy- 
clizine hydrochloride, terfenadirie, mequitazine and the like. 

'(31) hypertensive drug 

so [0348] dopamine, dobutamine, denopamine, digitoxin, digoxin : methyldigoxin, lanatoside C, G«strophanthin and the 
. like. 

(32) Others " 

* * i * 

55 [0349] hydroycam, diacerein, rriegestrol acetate, nicergoline, prostaglandins and the like. 

. •. [0350] By combining the compound of the present invention and a concomitant drug, a superior effect such as 

(1) the dose can be reduces as compared to single administration of the compound of the present invention or a 
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» 

a 

combination drug : 

.(2) the drug to be combined with tne compound ot the present invention can be selected according to the condition 
. of patients (mild case : severe case and the like), 
, • (3) the period ot treatment can be set longer by selecting a combinat ion drug having different action and mechanism 
frorrvihe compound of the present invention. ~ s * 

(A) a 'sustained treatment effect can be designed by selecting a combination drug having different action and 
mechanism from the compound of the present invention, 

(5) a synergistic effect can be afforded oy a combined use of the compound ot the present invention and a com- 
•bination drug, and the. like, can be achieved. , ' j • 

l : ' 

[0351] In the present specification, a pharmaceutical agent comprising the compound ol the present invention and 
. a concomitant drug may be referred to as the "combination agent of the present invention". 

[0352] • (Ks regards.the use of the combination agent of the present invention, the administration time of the compound 
of the present invention and the concomitant drug is not- restricted, and tne compound of the present invention or the 
. concomitant drug can be administered to.an administration subject simultaneously, or may be administered at different 
times. In addition/the combination agent of tne present invention can be used after synovectomy, after treatment with 
Prosorba cdlumn : after mononuclear cell therapy, and the like. The dosage of the concomitant drug may be determined 
according to the dose clinically used, and can be appropriately selected depending on an administration subject, ad- 
ministration route, disease, combination and the like. • : ' 
[0353] The administration mode of the compound of the present invention and the concomitant drug ot the present 
invention is not particularly restricted, and it is sufficient that the compound of the present invention and the concomitant 
drug are combined in administration. Examples of such administration mode include.the following methods: 

* * * * 

(1 ) The compound of tne present invention and the concomitant drug are simultaneously produced to give a single 
• preparation which is administered. (2) The compound of the present invention end theconcomitant drug are sep- 
arately produced to give Two kinds of preparations which ere administered simultaneously-by the same adminis- 
tration route. (3) The compound of the present invention and tne concomitant drug are separately produced to give 
two kinds of preparations which are administered by the same administration route only at the different times. (4) 
the compound of the present invention and the concomitant drug are separately produced to give two kinds'of 
preparations which are administered simultaneously- by the different administration routes. (5) The compound, of 
;< the present invention and the concomitant drug are separately produced to give two kinds of preparations which 
.• are administered by the different administration "routes only at differenUimes (for example, the compound of the 
present invention and the concomitant drug are administered in this order, or in the reverse orden). 

[0354] A combination agent of the present invention has low toxicity, and for example, the compound of the present 
invention or (and) the above-mentioned concomitant drug can be mixed, according to a method known per se. with a 
pharmacologically acceptable carrier to give pharmaceutical compositions, for example, tablets (including a sugar- 
coated tablet film-coated tablet), powders, granules, capsules (including a soft capsule), solutions, injections, suppos- . 
itories, sustained release agents and the like which can be safely administered orally or parenterally (e.g., local, rectum, 
vein, and the like). An injection can be administered by intravenous, intramuscular, subcutaneous or intraorgan route 
or directly to the lesion. 

[0355] As a pharmacologically acceptable carrier which may be used for preparing a preparation of a combination 
agent of the present invention, there are the various conventional organic or inorganic carriers as pharmaceutical 
materials, for example, excipient , lubricant, binder and disintegrating agent in solid preparations, or solvent, solubilizing 
agent, suspending agent, isotonizing agent, buffer and soothing agent in liquid preparations.. Further, if needed, addi- 
tives such as the conventional preservative, antioxidant colorant, sweetening agent, adsorbing agent, wetting agent 
and the like can be appropriately used in an appropriate amount. 

[0356] As an excipient, for example, there are lactose, sucrose, D-mannitol, starch, corn starch, microcrystalline 
cellulose, light anhydrous silicic acid and the like. 

[0357] As a lubricant, for example, there are magnesium stearate, calcium stearate, talc, colloidal silica and the like. 
[0358] As a binder, for example, there are microcrystalline cellulose, sucrose, D-mannitol. dextrin, hydroxypropyl- 
cellulose, hydroxypropylmethylcellulose, polyvinylpyrrolidone, starch, saccharose, gelatin, methylcellulose. sodium 
carboxymethylcellulose and the like. 

[0359] As a disintegrating agent, for example, there are starch, carboxymethylcellulose, calcium carboxymethylcel- 
lulose, sodium carboxymethylstarch, L-hydroxypropylcellulose and the like. 

[0360] As a solvent, for example, there are water for injection, alcohol, propylene glycol, macrdgol. sesame oil. corn 
oil, olive oil and the like. 

[0361] As a solubilizing agent, for example, there are polyethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
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zoate. ethanoi. tris-aminomethane, cholesierol. triethanolamine. sodium carbonaie. sodium citrate and the like. 
[0362] As a suspending agent, for example, there are surfactants such as stearyl trieihenofamine. sodium lauryl 
sulfate, lauryi aminopropionate* lecithin, benzalkonium chioride. benzethonium chloride, glyceryl monostearate and 
.the like; hydrophilic polymers such as polyvinyl alcohol polyvinylpyrrolidone-, sodium carooxymethylcellulose. methyl- 
s cellulose.. hydroxymethylcellulose, hydroxyethylcellulose, hydoxypropylcelluioseand the like. 

[0363] As an isotonizing agent, for example, there are glucose, D-sorbitol, sodium chloride, glycerin. D-mannitol and 
the like. 

[0364] As a buffer, for example, there are buffering solutions such as phosphate, aceiaie. carbonate, citrate and the 
like. ' 
w [0365] As a soothing agent, for example, there are benzyl alcohol and the like. 

'[0366] As a preservative, for example, there are p-hydroxybenzoates, chlorobutanol. benzyl alcohol, phenethyl al- 
cohol, dehydroacetic acid, sorbic acid and the like 

[0367] As an antioxidant, for example, there are sulfites, ascorbic acid, (/.-tocopherol and the like. 
[0368] The compounding ratio of the' compound of the present invention to the concomitant drug in the combination 
*5 agent of the present invention can be appropriately selected depending on an administration subject, administration 
route, diseases and the like. 

[0369] . For example., the content of the compound of the present invention in the combination agent of the present 
invention differs depending on the form of a preparation, and usually from about 0.0"i to 100% oy weight, preferably 

» * * 

from'about 0.1 to 50% by weight, further preferably from about 0.5 to 20% by weight, based on the preparation. • 
20 [0370] The content of the concomitant drug in the combination agent of the present invention differs depending on 
the lorm of a preparation, and usually from about 0.01 to i00% by' weight; preferably from aoout 0.1 to 50% by weight, 
further preferably from about 0.5 to 20% by weight, based on the preparation. 

[0371] The content of additives such as a carrier and the like in the combination agent of tne present invention differs 

• depending on the form of a preparation, and usually from about " to 99.99% by weight, preferably from about 1 0 to 
& 90% by weight, based on the preparation. " • • . 

[0372] In the case when the compound of the present invention and the combination drug are separately prepared " 
respectively, the same contents may be adopted. 

[0373] These preparations'can- be produced by a method known per se usually used in a preparation process.. - 
[0374] For example, the compound o| the present invention and the concomitant drug can be made into an aqueous 

20 injection together with a dispersing agent (e.g.! Tween 80 (manufactured by Atlas Powder, US), HCO 60 (manufactured 
by Nikko Chemicals), polyethylene glycol-, carboxymethylcellulose, sodium alginate, hydroxypropylmethylcellulose,- 
dextrin and the like), a stabilizer (e.g., ascorbic acid, sodium pyrosulfite, and the like), asurtactant (e.g., Polysorbate 
80, macrogo! and the like), a solubilizer (e:g. : glycerin, ethanoi and the like): a buffer (e.g., phosphoric acid and alkali 
metal salt thereof, citric acid and alkali metal salt thereof, and the like), an isotonizing agent (e.g., sodium chloride, 

35 potassium chloride, mannitol, sorbitol, glucose and the like), a pH regulator (e.g., hydrochloric acid, sodium hydroxide- 
and the like), a preservative (e.g., . ethyl p-hydroxybenzoate, benzoic acid : methyl p-hydroxybenzoate, propyl p-hy- 
droxybenzoate, benzyl alcohol. and the like), a dissolving agent (e.g., cone. "glycerin, meglumine and the like): a dis- 
solution aid (e.g., propylene glycol, sucrose and the like), a soothing agent (e.g., glucose, benzyl alcohol and the like), 
and the like, or can be dissolved, suspended or emulsified in a vegetable oil such as. olive oil, sesame oil, cotton seed % 

40 oil. corn oil and the like or a dissolution aid such as propylene glycol and molded into an oily injection. 

In the case of a preparation for oral administration, an excipient (e.g., lactose,. sucrose, starch and the like), a disinte-. 
grating agent (e.g., starch, calcium carbonate and the like), a binder (e.g., starch, acacia, carboxymethylcellulose, 
polyvinylpyrrolidone, hydroxpropylcellulose and the like), a lubricant (e.g., talc, magnesium stearate, polyethylene gly- 
col 6000 and. the like) and the like, for example, can be added to the compound of the present invention or the.com- 

4 5 • bination drug, according to a method known per se, and the mixture can be compression-molded/then if desirable, 
the molded product can be coated by a method known per se for the purpose of masking of taste, enteric property or 

• durability, to obtain a preparation for oral administration. As this coating agent, for. example, hydroxypropylmethylcel- 
lulose, ethylcellulose, hydroxymethylcellulose, hydroxypropylcellulose, polyoxyethylene glycol, Tween 80, Pluronic 
F68, cellulose acetate phthalate, hydroxypropylmethylcellulose phthalate, hydroxymethylcellulose acetate succinate, 

50 Eudragit (methacrylic acid-acrylic acid copolymer, manufactured by Rohm, DE): pigment (e.g., iron oxide red, titanium 
dioxide, et.) and the like can be used. The preparation for oral administration may be any of a quick release preparation 
and a sustained release preparation. 

[0375] For example, in the case of a suppository, the compound of the present invention and the combination drug 
can be made into an oily or aqueous solid, semisolid or liquid suppository according to a method known per se. As the 
55 oily substrate 1 used in the above-mentioned composition, for example, glycerides of higher fatty acids [e.g., cacao 
butter, Witepsols (manufactured by Dynamite Novel, DE), etc.], intermediate grade fatty acids [e.g., Miglyols (manu- 
factured by Dynamite Nobel, DE), etc.], or vegetable oils (e.g., sesame oil, soy bean oil, cotton seed oil and the like), 
and the like are listed. Further, as the aqueous substrate, for example, polyethylene glycols, propylene glycol are listed; 
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and as the aqueous gel substrate, toi example, natural gums, cellulose derivatives, vinyl polymers, acrylic acid polymers 
and the like are listed. • - • 

[0376] As the above-mentioned sustained release agent, sustained release microcapsules and the like are listed. 
- [0377] For obtaining a sustained release microcapsule, a method known per se can be adopted, and for example s 
it is preferably molded into a sustained release preparation shown in the following [2] before administration. 
[0378] A compound of the present invention is preferably molded into an oral administration preparation such as a 
solid preparation (e.g. : powder granule, tablet, capsule) and the like, or molded into a rectal administration preparation 
such as a suppository. Particularly, an oral administration preparation is preferable. ■ 

[0379] The concomitant drug can be made into the above-mentioned drug form depending on the kind of the drug. 

[1] An injection pf the compound of the present invention or the concomitant drug, -and preparation thereof. |2] a 
sustained release preparation or quick release preparation of the cdmpoundof 1he present invention or the concomitant 
drug, and preparation thereof, [3] a sublingual, buccal or intraoral quick integrating .agent of the compound of the 
present invention or.the concomitant drug, and preparation thereof, will be described below specifically. 

[1] Injection and preparation thereof.. " - . . - 

■ 

[0380] An injection prepared by dissolving tne compound of the present invention or tne concomitant drug into water 
.is preferable. This injection may be allowed to contain a benzoate and/or salicylate 

[0381] The injection is obtained by dissolving the compound of tne present invention or the concomitant drug, and' 
if desirable, a benzoate and/or salicylate, into water. 1 
[0382] As the above-mentioned salts of benzoic acid and salicylic acid, for example, salts of alkali metals such as 
sodium, potassium and the like, salts o1 alkaline earth. metais such as calcium." magnesium end the like, ammonium 
salts, meglumine salts, organic acid salts such as tromethamol and.the like, etc. are listed. 

[0383] The concentration of the compound of tne present invention or the concomitant drug in an injection is from 
0.5 to 50 w/v%; preferably from about 3 to 20 w/v%. The concentration of a benzoate sail or/and salicylate salt'is from 
0.5 to 50 w/v%, preferably from 3 to 20- w/v%'. 

[0384] Into a preparation of the present invention, additives usually used in an injection, tor example^ a stabilizer 
(ascorbic acid, sodium pyrosulfite, and the like), a surfactant (Polysorbate 80, macrogol and the like), a solubilizer 
(glyceric ethanol and the' like), a butler (phosphoric acid and alkali metal £art thereof, citric acid and alkali metal salt 
thereof, and the like), an isotonizing agent (sodium chloride, potassium chloride, and the like), a dispersing agent 
(hydroxypropylmethylcellulose, dextrin), a pH regulator (hydrochloric acid: sodium hydroxide and the like), a preserv- 
ative (ethyl p-r^ydroxybenzoate, benzoic acid and the like), a dissolving agent (cone, glycerin, meglumine and the like) , 
a dissolution aid (propylene glycol, sucrose and the like), a soothing agent (glucose, benzyl alcohol and the like), and 
the like, can be appropriately compounded. These additives are generally compounded in a proportion usually -used 
in an injection. 

[0385] It is advantageous that pH of an injection is controlled from 2 to 12; preferably from 2.5 to 8.0 by addition of 
a pH regulator. 

[0386] . An injection is obtained by dissolving the compound of the present invention or the concomitant drug and if 
desirable, a benzoate and/or a salicylate, and if necessary, the above-mentioned additives into water These may be 
dissolved in any order, and can be appropriately dissolved in the same manner as in a conventional method of producing 
an injection. •. ' 

[0387] An aqueous solution for injection may be advantageously be heate,d, alternatively, for example, filter sterili- 
zation high pressure heat sterilization and the like can be conducted in the same manner as for a usual injection, to 
provide an injection. 

[0388] It may be advantageous that an aqueous solution for injection is subjected to high pressure heat sterilization 
at 1 00 to 1 21 °C for 5 to 30 minutes. 

[0389] ' Further, a preparation endowed with an antibacterial property of a solution may also be produced so that it 
can.be used as a preparation which is divided and administered multiple times. 

[2] Sustained release preparation or quick release preparation, and preparation thereof 

[0390] A sustained release preparation is preferable which is obtained, if desirable, by coating a nucleus containing 
the compound of the present invention.or the concomitant drug with a film agent such as a water-insoluble substance, 
swellable polymer and the like. For example, a sustained release preparation for oral administration for a single ad- 
ministration per day type is preferable. 

[0391] As the water-insoluble substance used in a film agent, there are listed, for example, cellulose ethers such as 
ethylcellulose, butylcellulose ad the like, cellulose esters such as cellulose stearate, cellulose propionate and the like, 
polyvinyl esters such as polyvinyl acetate, polyvinyl butyrate and the like, acrylic acid/methacrylic acid copolymers, 
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methyl methacrylale copolymers, einoxyethyl methacrylate/cinnamoethyl methacrylate/aminoalkyl methacrylate co- 
polymers., polyacrylic acid : poiymethacrylic acid, methacrylic acic' alkylamide copolymers : polylmethyl methacrylaje). 
polymethacrylate. polymethacrylamide. aminoalkyl methacrylate copolymers, polyimethacrylic anhydride), glycidyl 
methacrylate copolymer particularly, acrylic acid-based polymers such as &u k dragits (Rohm Pharrna) such as Eudragit 
RS-100, RL-100, RS-30D, RL-30D. RL-PO. RS-PO (ethyl acrylaie^methyl methacrylate»trimethyl chloride methacr- 
ylate»ammoniumethyl copolymer), Eudragit NE-30D (methyl methacrylate»elhyl acrylate copolymer) : and.the like, hard- 
ened oils such as hardened castor oil (e.g.. Lovery wax (Freunt) and the like), waxes such as carnauba wax, fatty acid 
glycerin ester : paraffin and the like : polyglycerin tatty esters : and the like. 

[0392] As the swellable polymer, poiymers having an a'cidiotiissociating group and snowing pH dependent swelling 
to are preferable, and pjblymers manifesting slight swelling in acidic regions such as in the stomach and greater swelling 
in neutral regions such as in the small intestine and the large' intestine are preferable. 

[0393) As such a polymer. having an acidic dissociating group and showing pH dependent swelling; cross-linkable 
polyacrylic acic copolymers such as. lor. example. Caroomer 934P. 940. 9*1. 974P, 980. 1342 and the like, polycar- 
bophil, calcium polycarbophil (last two are manufactured by BF Goodrich). -Hibiswako 1 03, 104 . 1-05: 304 (all are man- 

?*■ ufactur'ed by Wako Purechemical Co., Ltd.), and the like, are listed. 1 

[0394] The film agent used in a sustained release preparation may further contain a hydrophilic substance. 
. [0395] As the hydrophilic substance, lor example, polysaccharides which may contain a sulfate group such as pul- 
lulan, dextrin, alkali metal alginate and the like, polysaccharides navinc a nydroxyalkyl group or carboxyalkyl group 
such as hydroxypropylcellulose, hydroxypropylmethylcellulose. carboxym'ethylcellulose sodium and the like, mQthyl- 

20 • cellulose, polyvinylpyrrolidone, polyvinyl alcohol, polyethylene glycol and the like. 

■ 

. [0396] Trie content of a water-insoluble substance in the film agent of a sustained release preparation is from aboui 
30 to 90% (w/w) : preferably from about 35 to'60% (w/w). further preferably from about 40 lo 75% (w/w). the conteni 
of a swellable polymer is'trom about 3 to 30% (w/w) : preferably from about 3 to, 15% ( w/w). The film agent may further 
contain a hydrophilic substance, and in which case, the content of a hydrophilic substance in the film agent is about 
2$ 50% (w/w) or less, preferably about 5 to 40% (w/w). further preferably from about 5 lo 35% (w/w). This-% (w/w) indicates 
% by weight based on a film agent composition which is obtained by removing a solvent (e.g., water, lower alcohols 
such as methanol, ethanol and the like) from a film agent solution. 
■ [0397J The sustained reJease preparation .is produced by preparing a nucleus containing a drug as exemplified below. 
• '.then; coating the resulting nucleus with a film agent solution preparejd by ( heat-solvtng a water-insoluble substance, : y 
30 swellable polymer and the like or by dissolving or dispersing it in a solvent. . • ■' . - 

■ * • ■ 

• • ■ • ■ . . . . »• 

I; Preparation^!. nucleus containing drug ' ' ■ 

- [0398] The form. of nucleus containing a drug to be coated with a film agent (hereinafter, sometimes simply referred** 
35 to. as nucleus) is not particularly restricted, and preferably, the nucleus is formed into particles such as a granule or - 
fine particle. 

[0399] When the nucleus is composed of granules or fine particles, the average particle size thereof is preferably . 
from about 150 to 2000 jam, further preferably, from about 500 to 1400 u.m. 

[0400]- Preparation of the nucleus can be effected by a usual production method. For example, a suitable excipient,*.. 
40 binding agent, integrating agent, lubricant, stabilizer and the like are mixed into a drug, and the mixture is subjected 
to a wet extrusion granulating method, fluidized bed granulating method or the like, to prepare a nucleus. 
[0401] The content of drugs in a nucleus is from about 0.5 to 95% (w/w), 'preferably from about 5.0 to 80% (w/w), 
further preferably from about 30 to 70% (w/w). 

[0402] As the excipient contained in the nucleus, for example, saccharides such as sucrose, lactose, mannitol, glu- 
45 cose and the like, starch, crystalline cellulose, calcium phosphate, corn starch and the like are used. Among them, 
crystalline cellulose and corn starch are preferable. 

[0403] As the bonder, for example, polyvinyl alcohol, hydroxypropyl cellulose, polyethylene glycol, polyvinyl pyrro- 
lidone, Pluronic F68 : gum Arabic, gelatin, starch and the like are used. As the disintegrating agent, for example, car- 
boxymethylcelulose calcium (ECG505), crosscarmelose sodium (Ac-Di-Sol), crosslinked polyvinylpyrrolidone 

so (Crospovidone), lower substituted hydroxypropylcellulose (L-HPC) and the like are used. Among them, hydroxypro- 
pylcellulose, polyvinylpyrrolidone, lower substituted hydroxypropylcellulose are preferable. As the lubricant anticoag- 
ulation inhibitor, for example, talc, magnesium stearate and inorganic salts thereof are used, and as the lubricant, . 
polyethylene glycol and the like are used. As the stabilizer, acids such as tartaric acid, citric acid, succinic acid, fumaric 
acid, maleic acid and the like, are used. 

55 [0404] A nucleus can also be prepared by. in addition to the above-mentioned, for exampje, a rolling granulation 
method in which a drug or a mixture of a drug with an excipient, lubricant and the like is added portionwise onto an 
inert carrier particle which is the core of the nucleus while spraying a binder dissolved in a suitable solvent such as 
water, lower alcohol (e.g., methanol, ethanol and the like) and the like, a pan coating method, a fluidized bed coating 



55 



EP 1 354 603 A1 

method or a melt granulating method. As the inert carrier particle, tor example, those mace ol sucrose*, lactose, starch. 
. crystalline cellulose, waxes can be used, and the average panicle size thereof is prelerably.f rom about 1 00 urn to i 500 
urn. 

[0405] For separating a drug and a film agent contained in a nucleus, the suriace of the nucleus may be coated with 
a protective agent. As the protective agent, tor example, the above-mentioned hydrophilic substances, water-insoluble 
substances end the. like are used. As the protective-agent, preferably polyethylene glycol,, and polysaccharides having 
a hydroxyalkyl group or carboxyalkyl group are used, more preferably: hydroxyptopylmethylcellulose and hydroxypro- 
pyplcellutose are use. The protective agent may contain, as a stabilizer, acids such as tartaric acid : citric acid, succinic 
acid : fumaric acid : maleic acid and the like, arid lubricants such as talc and the like. When the protective agent is used, 
the coating amount is.from about" i to 15% (w/w), preferably from about 1 'to .10% (w/w). further preferably from aoou; 
2 to 8% (w/w) : based on the nucleus. 

[0406] The protective agent can be coated by a usual coating metnoc, and specifically, the protective agent can be 
coated, tor example, by a fluidizec' bed coating method, pan coating method and the like 

II. Coating of nucleus with film agent . 

[0407] A nucleus obtained in the aoove-mentioned step I is coated with a film agent solution obtained by heat-solving 
the above-mentioned water-insoluble substance and pH-dependeni swellable polymer.- and" a hydrophilic substance 
or by dissolving or dispersing them in a solvent, to give a sustained release preparation. - 

• ► * 

[0408] As the method for coating a nucleus with a film agent solution." for example, a spray coating method and the 
like are listed. 

[0409] The composition ratio of a waiet-insolubie substance, swellable polymer and hydrophilic substance in a film 
agent solution is appropriately selected so that the contents of these components in a coated film are the above, 
mentioned contents, respectively. 

[0410] The coating amount of a film agent is from about 1 to 90% (w/w) : preferably from about 5 to 50% (w/w). further 
preferably from about 5 to 35% (w/w), based on a nucleus (not including coaling amount. of protective agent). 
[0411] As the solvent in a film agent solution, water or an organic solvent can be used alone or in admixture thereof. 
In the case of use in admixture, 'the mixing ratio ol water to an organic solvent (water/organic solvent: by weight) can 
be varied in the range from r.to 100%, and preferably from 1 to about 30%. The organic solvent is not particularly' 
restricted providing it dissolves a water-Mnsoluble substance, and for example, lower alcohols such as methyl alcohol, 
ethyl alcohol, isopropyl alcohol, n-butyl alcohol and the like, lower alkanone such as acetone and the like, acetonitrile : 
chloroform! methylene chloride and the like are used. Among them, lower alcohols are preferable, and ethyl alcohol 
and isopropyl alcohol are particularly preferable. Water, and a mixture of water with an organic solvent are preferably 
used as a solvent for a film agent. In this case, if necessary, an acid such as tartaric acid : citric acid, succinic acid, 
fumaric acid, maleic acid and the like may. also be added into a film agent solution for stabilizing the film agent solution. 
[0412] An operation of coating by spray coating can be effected by a usual coating method, and specifically it can 
be effected by spray : coating a film agent solution onto a nucleus by a f luidized bed coating method, pan coating method 
-and the like. In this case, if necessary, talc, titanium oxide, magnesium stearate, calcium stearate, light anhydrous 
silicic acid and the like may also be added as a lubricant, and glycerin tarty ester, hardened castor oil, triethyl citrate, 
cetyl alcohoL stearyl alcohol and the like may also: be added as a piasticizer. 

[0413] After coating with a film agent, if necessary, an antistatic agent such as talc and the like may be mixed. 
[0414] The quick release preparation may be liquid (solution, suspension, emulsion and the like) or solid (particle, 
pill, tablet and the like). Oral agents and parenteral agents such as an injection and the like are used, and oral agents 
are preferable. 

[0415] The quick release preparation, usually, may contain, in -addition to an active component drug, also carriers, 
additives and excipients conventionally used in the production field (hereinafter, sometimes abbreviated as excipient). 
The preparation excipient used is not particularly restricted providing it is an excipient ordinarily used as a preparation 
excipient. For example, as the excipient for an oral solid preparation, lactose, starch, corn starch; crystalline cellulose 
(Acevil PH101, manufactured by Asahi Chemical Industry.Co., Ltd., and the like), powder sugar, granulated sugar, 
mannitol, light anhydrous silicic acid, magnesium carbonate, calcium carbonate, L-cysteine and the like are listed, and 
preferably corn starch and mannitol and the like are listed. These excipients can be used alone or in combination of 
two or more. The content of the excipient is, for example, from about 4.5 to 99.4 w/w%, preferably from about 20 to 
98.5 w/w% : further preferably from about 30 to 97 w/w%, based on the total amount of the quick release preparation. 
[0416] The content of a drug in the quick release preparation can be appropriately selected in the range from about 
0.5 to 95%, preferably from about 1 to 60% based on the total amount of the quick release preparation. 
[0417] When the quick release preparation is an oral solid preparation, it usually contains, in addition to the above- 
mentioned components, also an integrating agent. As this integrating agent, there are used, for example, carboxymeth- 
ylcellulose calcium (ECG-505, manufactured by Gotoku Yakuhin), crosscarmelose sodium (for example, Actisol, man- 



56 



EP 1 354 603 A1 

utactured by Asahi Chemical Industry Co. : Ltd.).. crosspovidone (tor example. Colicone CL. manutactlired by BASF).- 
lower substitution hydroxypropylcellulose (manufactured by Shin-Etsu Chemical Co.. Ltd. ). carbcxymethylsterch (man- 
ufactured by Matsutani Kagaku K.K.) : carboxymethylstarch sodium (Exprotab, manufactured by Kimura Sangyo) : pat- 
lially pregelatinized starch «(PCS. .manufactured by Asahi Chemical Industry Co.. Ltd.)' end the like are used, and tot 
example, those which disintegrate a granule by adsorbing water in contact with watet. causing swelling, or making a 
channel between an effective ingredient constituting the nucleus and an excipient. can be used. These disintegrating 
agents can be used alone or in combination of two or more. The amount ol the disintegrating agent used is appropriately 
selected depending on the kind and compounding amount of a drug' used, design o1 releasing property and the like, 
and for example, from about 0.05 to 30 w/w% : preferably from about 0.5 to 1 5 w/w%. cased on the total amount of the 
quick releasing agent. 

[0418] When the quick release preparation is an oral solid preparation, it may further contain, in addition lothe above- 
mentioned composition, if desired, additives conventional in solid preparations. As such an additive, tnere are used 
for example, a binder (e.g., sucrose, gelatin, gum Arabic powder, methylcelluiose, hyoroxypropylcelluiose. hydroxy- 
propylmethylcellulose, carboxylmethylcellulose, polyvinylpyrrolidone, pullulan, dextrin and the like), a lubricant (e.g.. 
polyethylene glycol, magnesium stearaie, talc, light anhydrous silicic acid (e.g., aerosil (Nippon Aerosil)). a-surfactant 
(e.g., anionic surfactants such as sodium alkylsulf ale and the like, nonionic suhactants such as polyoxyetnylene tatty 
acid ester and polyoxyetnylene sorbitan fatty acid ester, polyoxyetnylene castor oil derivatives and the like), a coloring, 
agent (e.g.. tar coloring matter, caramel, iron oxide red, titanium oxide, riboflavins), it necessary, an appetizing ageni 
(e.g., sweetening agent, aroma and the like), an adsorbent, preservative, wetting agent, antistatic agent, and the like 
Further, as the stabilizer, an organic acid such as tanaric acid, citric acid, succinic acid, tumaric acid and the like may 
also be added. 

[0419] As the above-mentioned binder, nydroxypropylcellulose, polyethylene glycol and polyvinylpyrrolidone and the 
like are preferably used. . 

[0420] The quick releasing preparation can be prepared by. based on a usual technology of producing preparations, 
mixing the above-mentioned components, and il necessary, further kneading the mixture, -and molding it. The above- 
mentioned mixing is conducted by generally used methods, lor example, mixing, kneading and the like. Specifically, 
when a quick release preparation is 1ormed : for example, into a particle, it can be prepared, according to the same- 
means as in the above-mentioned method for preparing a nucleus of a sustained release preparation, by mixing the. 
components using a vertical granulator, universal kneader (manufactured by Hata Tekkosho):fluidized bed granulator 
FD-5S (manufactured by Pulekj, and the like, then, subjecting the mixture to a wet extrusion granulation method., 
fluidized bed granulation method and the like. .... 
[0421] Thus obtained quick releasing preparation and sustained releasing preparation may be themselves made 
into products or made into products appropriately together with preparation excipients and the like, separately, by an 
ordinary method, then, may be administered simultaneously or may be administered in combination at any adminis- 
tration interval, or they may be themselves made into one oral preparation (e.g., granule, fine particle, tablet, capsule 
and the like) or made into one oral. preparation together with preparation excipients and the like. It may also be per- 
missible that they are made into granules or fine particles, and filled in the same capsule to be used as a preparation . 
for oral administration. 

[3] Sublingual, buccal or intraoral quick disintegrating agent and preparation thereof 

[0422] Sublingual, buccal or intraoral quick disintegrating agents may be a solid preparation such as tablet and the 
like, or may be an oral mucosa membrane patch (film). 

[0423] As the sublingual, buccal or intraoral quick disintegrating agent, a preparation containing the compound of 
the present invention or the concomitant drug and an excipient is preferable. It may contain also auxiliary agents such 
as a lubricant, isotonizing agent, hydrophilic carrier, water-dispersible polymer stabilizer and the like. Further, tor easy 
absorption and increase in in vivo use efficiency, p-cyclodextrin or p-cyclodextrin derivatives (e.g., hydroxypropyl-P- 
cyclodextrin and the like) and the like may also be contained. 

[0424] As the above-mentioned excipient, lactose, sucrose, D-mannitol : starch, crystalline cellulose, light anhydrous 
silicic acid and the like are listed. As the lubricant, magnesium stearate, calcium stearate, talc, colloidal silica and the 
like are listed, and particularly, magnesium stearate and colloidal silica are preferable. As the isotonizing agent, sodium 
chloride, glucose, fructose, mannitol, sorbitol, lactose, saccharose, glycerin, urea and the like are listed, and particularly, 
mannitol is preferable. As the hydrophilic carrier, swellable hydrophilic carriers such as crystalline cellulose, ethylcel- 
lulose, crosslinkable polyvinylpyrrolidone, .light anhydrous silicic acid, silicic acid,. dicalcium phosphate.' calcium car- 
bonate and the like are listed, and particularly, crystalline cellulose (e.g., fine crystalline cellulose and the like) is pref- 
erable. As the water-dispersible polymer, gums (e.g., gum tragacanth, acacia gum, cyamoposis gum), alginates (e.g., 
sodium alginate), cellulose derivatives (e.g., methylcelluiose, carboxymethylcellulose, hydroxymethylcellulose, hydrox- 
ypropylcellulose, hydroxypropylmethylcellulose), gelatin, water-soluble starch, polyacrylic acids (e.g.. Carbomer), 
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polymethacylic acid, polyvinyl alconol, oolyethylene glycol polyvinylpyrrolidone, polycarbofiL escorbate palmitates and 
the like are listed, and hydroxypropylmeihylcelIulose : polyacrylic acid, alginate, gelatin, carboxymethylcellulose, poly- 
vinylpyrrolidone, polyethylene glycol and the like are preferable. Particularly., hydroxypropylmethylcellulose is prefer- 
" able. As the stabilizer cysteine, thiosorbitol. tartaric acid, citric acid. sodium s carbonate, ascorbic acid : glycine, sodium 
sulfite and the like are listed., and particularly, citric acid and ascorbic acid are prelerable. • 

[0425] The sublingual, buccal or intraoral quick disintegrating agent can.be produced by mixing the compound of 
the present invention or the concomitant drug and an excipient by a method known per se. Further is desirable, auxiliary 
agents such es a lubricanl : isotonizing agent, hydrophilic carrier water-cispersible polymer stabilizer coloring agent, 
sweetening agent, preservative and the like may be mixed. Jhe sublingual, buccal or intraoral quick disintegrating 
agent is obtained by mixing the above-mentioned components simultaneously or at' a time interval, then subjecting the 
mixture to tablet-making molding under pressure, Foroblaining suitable hardness, it mey also be permissible that the 
materials are moistened by using a solvent such as water alcohol and the like if desired belore and after the tablet 
making process, and after the molding, the materials are dried, to obtain a product. 
■ [0426] In the case of molding into a-mucosa membrane patch' (film), the compound of the present invention or the 
concomitant drug and the above-mentioned water-dispersible polymer (preferably: hycroxypropylcellulose. hydroxy- 
propylmethylcellulose), excipient and the liH'e are dissolved in a solvent such as water and the like, and the resulted 
solution is cast, to give a film. Funner additives such as a plasticizer stabilizer antioxidant, preservative, coloring 
agent, buffer sweetening agent and the like may also be added. For imparting suitable elasticity to the film, glycols 
such as polyethylene glycol, propylene glycol and the like may be contained, or tor enhancing adhesion of the film to" 
anintraoral mucosa membrane lining, a bio-adhesive polymer [e.g:, polycarbofil. carbop.olj may also be contained. In 
the casting, a solution is poured on the non-adhesive surface, spread to uniform .thickness (preferably, about 10 to. 
1000 micron) by an application tool such as a doctor blade and the like. then, the solution is dried to form a film. It may 
be advantageous that thus formed film is dried at room temperature or under heat, and cut into Qiven area. 
[0427] As the preferable intraoral quick disintegrating agent, there are listed solid quick scattering dose agents com- 
posed of a network body 'comprising the compound of the present invention or the concomitant drug., and a water- 
soluble or water-diffusible carrier which is inert to the compound of the present invention or combination drug, are 
listed. This network body is obtained by sublimating a solvent 1rom the solid composition constituted of a solution 
prepared. by dissolving the compound of the present invention or the conconiitant drug in. a suitable solvent. 
[0428] It is preferable that the composition of an intraoral quick disintegrating agent contains a matrix forming agent 
and a secondary component, in addition to the compound o1 the present invention or the concomitant drug. 
[0,429] Examples of the matrix forming agent include animal proteins or vegetable proteins such as gelatins, dextrins 
and,. soybean,\wheat and psyllium seed protein and the like; rubber substances such as.gum Arabic : guar Qum, agar 
xanthan gum and the- like; polysaccharides; alginic acids; carboxymethylcelluloses; carageenans; deVtrans; pectins: 
synthetic polymers such as polyvinylpyrrolidone and the like; substances derived from a gelatin-gum Arabic complex! 
and the like. Further saccharides such as mannitol, dextrose, lactose, galactose, trehalose. and the like: cyclic sac- 
charides such as cyclodextrin and the like; inorganic salts such as sodium phosphate, sodium chloride and aluminum 
silicate and the like; amino acids having 2 to 12 carbon atoms such as glycine, L-alanine ; L-aspartic acid, L-glutamic 
acid, L-hydroxyproline, L-isoleucine, L-leucine, L-phenylalanine and the like, are contained. ■ 
[0430] One or more of the matrix forming agents can be introduced in a solution or suspension before solidification. 
Such as matrix forming agent may be present in addition to a surfactant, or may be present while a surfactant being 
excluded. The matrix forming agent aids to maintain the compound of the present invention or the concomitant drug 
in the solution or suspension in diffused condition, in addition to formation oHhe.matrix. ... 
[0431] The composition may contain secondary components such as a preservative, antioxidant, surfactant, thick- 
ening agent, coloring agent, pH controlling agent, flavoring agent, sweetening agent, food taste masking agent and 
the like. As the suitable coloring agent, there are listed red, black and yellow iron oxides, and FD & C dyes such as 
FD & C Blue 2, FD-& G Red 40 and the like manufactured by Elis and Eberald. Examples of the suitable flavoring agent 
include mint, raspberry, licorice, orange, lemon, grape fruit, caramel, vanilla, cherry, grape flavor and combinations 
thereof. Examples of the suitable pH controlling agent include citric acid, tartaric acid, phosphoric acid, hydrochloric 
acid and maleic acid. Examples of the suitable sweetening agent include aspartame, acesulfame K and thaumatin and 
the like. Examples of the suitable food taste masking agent include sodium bicarbonate, ion exchange resin, cyclo- 
dextrin-containing compounds, adsorbent substances and microcapsulated apomorphine. 

[0432] The preparation contains the compound of the present invention or the concomitant drug in an amount usually 
from about 0.1 to 50% by weight, preferably from about 0.1 to 30% by weight, and preferable are preparations (such 
as the above-mentioned sublingual agent, buccal and the like) which can dissolve 90% or more the compound of the 
present invention or.the concomitant drug (into water) within the time range of about 1 to 60 minutes, preferably of 
about 1 to 16 minutes, more preferably of about 2 to 5 minutes, and intraoral quick disintegrating preparations which 
are disintegrated within the range of 1 to 60 seconds, preferably of 1 to 30 seconds, further preferably of 1 to 1 0 seconds 
after place in an oral cavity. 
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. [0433] The content. ol the above-mentioned excipient in the whole preparation; is Irom about 10 to 99% by weight, 
preferably Irom about 30 to 90% by weight. The content of p-cyclodextrin or ("5-cyclodextrin derivative in the whple 
preparation is from 0 to about 30% by weight. The content of 'tne, lubricant in the whole preparation is from about 0.01 
to 1 0% byweight/preferably from about 1 to 5% by weight. The content of the isolonizing agent in the whole preparation 
' is from about 0.1 to 90% by weight., preferably, from about lOto 70% by weight. Tne content of the hydrophilic carrier 
agent in the whole preparation is from about 0.1 to 50% by weight., preferably, from about 10 to 30% by w.eight. The 
content of the water-dispersible polymer in the whole preparation is from about 0.1 to 30% by weight, preferably, from' 
about 1 0 to 25% by weight. The content of the stabilizer in .the whole preparation is from about 0.1 to 1 0% by weight, 
preferably,. from about 1 to 5% by weight. The 'above-mentioned preparation may further contain additives. such as a 
i0 coloring agent, sweefening agent, preservative and the like, if necessary. • . *. 

[0434] The dosage of a combination agent of the present invention differs '.depending on the kind of a compound 
age. body'weight, condition, drug form, administration method, administration period and the like, and for example, for- 
one sepsis patient (adult, body weight: about 60 kg), the comoinstion agent is administered intravenously, at a dose 
of about 0.01 to 1000 mg/kg/day, preferably about 0.01 to 100 mg/kg/day, more preferably about 0.1 to 100 mg/kg/. 
day, particularly about 0.1 to 50 mg/kg/day. especially about "-.5 to' 30 mg/kg/day, in terms of the compound of the 
present invention or the concomitant drug, respectively, once or divided several times in a day. Of course, since the 
dose as described above varies depending on various conditions, amounts smaller than the above-mentioned dosage 
may sometimes be sufficient, further, amounts over that range sometimes have to be administered. 
[0435] . The'amount of the concomitant drug can be set at any value unless side effects are problematical. The^aily 
dosage in terms of the combination drug differs depending on the severity, age. sex. body weight, sensitivity difference 
of the subject, administration period, interval.-and nature, pharmacology, kind of the pharmaceutical preparation, kind 
of effective'ingredient, and the like, and not particularly restricted, and the amount of a drug is. in the case of oral 
administration for example, usually from about 0.001 to 2000 mg, preterably trpm about 0.01 to 500 mg. further pref- 
erably from about 0.1 to 1 00 mg, per 1 kg of a mammal and this is usually administered once to 4-times divided in a day. 
[0436] - In administration of a medicine of the present' invention, tne compound of the present invention may be ad- 
ministered after administration of the concomitant drug orthe concomitant drug may be administered after administra-. 
tion of the compound of the present. invention, though they may be administered simultaneously; When administered: . 
at a -time-interval, the-interval differs depending on the effective ingredieni,,drug form and administration method, and- 
tor example. When the concomitantdrug is administered first, a method, in wt^iich the compouhd'of the present invention 
is administered within.time range of from 1 minute to 3 days, preferably from.l 0 minutes to 1 day, more preferably-from 
T5. minutes toT hour after administration of the coricomitant drug is exemplified. When the compound- of the present f ' 
. invention is administered first, a method in which the concomitant drug, is 'administered within time range of from 1 
minute to 1 day, preferably from 1 0 minutes to 6 hours, more preterably from 15 minutes to 1 hour after administration 
of the compound of the present invention is exemplified.. 
35 [0437] In a preferable administration method, for example, the concomitant drug which has been formed into an oral 
administration preparation is. administered orally at a daily dose of about 0.001 to 200 mg/kg : and 15 minutes after, 
the compound of the present invention which has been formed into an oral administration preparation is administered ". 
orally at a daily dose of about 0.005 to 1 00 mg/kg. 
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[0438] The present invention is explained in detail by way of the following Reference Example, Examples, Preparation 
Examples and Test Examples but these are mere examples and do not limit the present invention and can be varied 
without departing the scope of the present invention. 

[0439] "Room temperature" in the following Reference Example and Examples indicates normally about 10°C to 
about 35°C. "%" indicates percentage by weight unless otherwise indicated, provided that yield represents mol/mol%. 
[0440] Abbreviations used elsewhere indicate the following meanings: 
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s: 


singlet 


d: 


doublet 


t: 


triplet 


q: 


quartet 


dd: 


double doublet 


ddd: 


double double doublet 


dt: 


double triplet 


br: 


broad .. 


J: 


coupling constant ■ 


Hz: 


Hertz 
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CDCI 3 : deuterated chloroform . . 
"•HA'MR: proion nuclear. magnetic resonance 

Me: methyl • 

Reference Example A 1 

4 

1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone . 

[0441] A solution ot .diisopropylamine (33.2 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78 C C and a 
1 .6 M n-butyllithium/hexane solution (146 mL) was added dropwise with stirring. Alter completion of dropwise addition, 
the mixture was stirred for 10 min at the same temperature, and then p-picoline (20 g) was added dropwise. The 
temperature was raised to -10-0 C C : and after stirring for 20 min. a solution ol ethyl p-anisate (19.4' g) in anhydrous 
tetrahydrofuran (40 mL) was added dropwise. After comoletion of dropwise addition, ine mixture was stirred at room 
temperature for 1 h. and water n 00 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was washed with water, and after drying : the solvent was 
evaporated. The remaining crude crystals were recrystallized from ethyl acetate- isopropy I etner to aive the title com- 
pound (20.8 g : yield 65%). 
melting point: 7" -72 C C. 

Reference Example A 2: 

, * . - 

[0442] In accordance with the above-mentioned Reference Example A 1 and respectively using, instead.of ethyl p- 
anisate : ethyl benzoete, ethyl 34-dimethoxybenzoate. ethyl 3.4.5-trimethoxybenzoate. ethyl 4-(methoxymethoxy)ben- 
zoate. ethyl 4-fluorobenzoate : ethyl 4-ethyIbenzoate. ethyl 3.4-melhyienedioxybenzoate. methyl 5-indanylcarboxylate. 
methyl 5 : 6 : 7 ; 8-tetrahydro-2-naphthoate. methyl 1 4-benzodioxane-6-carboxylate and methyl 2-naphlhoate,the follow- 
ing Reference Example A compounds 2-1 to 2-11 were synthesized. 

Reference. Example compound A 2-1 : T-phenyl-2-(3-pyridyl)ethanone melting;point: 44.5-45.5 c C. ■ 
Reference Example A' compound 2-2:' 1 -(3 : 4-dimethoxyphehyl)-2.-(3>pyridyl)ethanone melting point: r.4--V5 c C.' ' 
Reference Example A compound 2 J 3: 2-(3-pyridyl)-l -(3 : 4 : 5-trimethoxyphenyl)eth5none melting point: 104-105 C C. 
Reference Example A compound 2-4: 1 -(4-meth6xymethoxyphenyl)-2-(3-pyridyl)ethanone melting point: 43-44 c C. 
Reference Example A compound 2-5:'l-(4-fluorophenyl)-2-(3-pyridyl)ethanone.oil. " 

Reference Example A compound 2-6: 1 -(4-ethylphenyl)-2^3-pyridyl)ethanone melting point: 80-81 °C. . • 
. . Reference Example A compound 2-7: 1-(3 : 4-methylenedioxyphenyl)-2-(3-pyridyl)ethanone melting point' 
98-99 c C. 

Reference Example A compound 2-8: 1.-(5-indanyl)-2-(3-pyridyl)ethanone melting point: 55-56°C. 

Reference Example A compound 2-9: 2-(3-pyridyl)-1-(5 : 67.8-tetrahydro-2-naphthyl)ethanone melting point- 
65-66°C. 

Reference Example A compound 2-10: 1-(1 s 4-benzodioxan-6-yl)-2-(3-pyridyl)ethanone melting point: 89-90°C. 
• Reference Example A compound 2-11 : 1-(2-naphthyl)-2-(3-pyfidyl)ethanone melting point: 69-70°G. 

Reference Example A3 

[0443] In accordance with the above-mentioned Reference Example A 2 and respectively using a-picoline : 7-picoline 
and 3 : 5-lutidine instead of p-picoline : the following Reference Example A compounds 3-T to 3-3 were synthesized...; 

Reference Example A compound 3-1 : 1-phenyl-2-(2-pyhdyl)ethanone melting point: 59-60 c C. 
Reference Example A compound 3-2: T-(4-methoxyphenyl)-2-(2-pyridyl)ethahone melting point: 77-78°C. 
Reference Example A compound 3-3: 1 : phenyl-2-(4-pyridyl)ethanone melting point: 1 09-11 0 C C. 

Reference Example A 4 

1-(4-methoxyphenyl)-2-(4-pyridyl)ethanone " 

[0444] A solution of diisopropylamine (33.2 mL) in anhydrous tetrahydrofuran (300 mL) was.cooled to -78°C and 1.6 
M n-butyllithium-hexane solution (148 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred for 1 0 min at the same temperature, then 7-picoline (20 g) was added dropwise. The temperature 
was raised to -10-0°C : and after stirring for 20 min : a solution of ethyl p-anisate (19.4 g) in anhydrous tetrahydrofuran 
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(40 ml_) was' added dropwise. After completion ot dropwise addition, the mixture, was stirredat room temperature tor 
1 h. and water (100 mL) was added. The organic solvent was evaporated under reduced pressure and an oily product 
was extracted with ethyl acetate. The extract was washed with water, and after drying., the solvent was evaporated, 
the remaining crude crystals were recrystailized Irom ethyl acetate-isopropyl, ether 10 give the title compound (16.2 g : 
yield 66%). ' , 
melting point: 103-104 C C. 

Reference Example A 5 

t 

ib 2-(5-methyl-3-pyridylJ-1-phenylethanone ' '■ 

i 

[0445] A solution of diisopropylamine (20.2 mL) in anhydrous" tetranydroturan (180 mL) was cooled to -78°C. and a 
1 .6 M n-dutyllithium-hexane solution (90 mL) was added dropwise with stirring. After completion of dropwise addition, 
the mixture was stirred tor 10 min at the same temperature, and then 3.5-lutidine (1* g) was added dropwise. The 
temperature was raised to -10-0°C. and after stirring for 20 min. a solution of ethyl benzoate (9.8 g) in anhydrous 
tetranydroturan (20 mL) was added droowise. Atier completion ot droowise addition, the mixture was stirred at room 
temperature fori h. and water (i 00 mL) was added. The organic solvent was evaporated under reduced pressure and 
an oily product was extracted with ethyl acetate. The extract was wesnec witn water and atier drying, the solvent was. 
evaporated. The remaining crude crystals were r.ecrystallized from ethyl acetate-isopropyl ether to give the title com- 
20 pound (10 g : yield 70%). ' 

melting point: 53-54°C. • 

* 

Reference Exaimple A 6 , 

2t 2-bromo-1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone hydrobromiae 

[0446] V(4-Methoxyphenyl)-2-(3-pyridyl)ethanone (6.9 g) was dissolved in acetic acid (36 mL) : bromine (1.7 mL) 
•was added ; . and the mixture was stirred at 80 C C tor 3h. The. reaction mixture was cooled with iced water and the,. - ( ' 

• precipitated crude crystals were collected by filtration. The crude-crystals were recrystailized from ethanol-ethyl ether 
' 30 to give the title compound (1 0 g ; yield 89%). • 

- melting point: T8B-195 C C. " • ^ • ■.; ■ . 

♦ 

Reference Example A 7 

35 ..[0447] In accordance with the above-mentioned Reference Example A 6 : 1-phenyl-2 : (3-pyridyl)ethahone ; 
1-(3 : 4-dimethoxyphenyl)-2-(3-pyridyl)ethanone : 2-(3-pyridyl)-1-(3.4 : 5-trimethoxyphenyl)ethanone ! 1-(4-methoxymeth- - 
oxyphenyl)-2-(3-pyridyl)ethanone ; 1-(4-fluorophenyl)-2-(3-pyridyl)ethahone : 1-phenyl-2- (2-pyridyl) ethanone,. 
1-(4-methoxyphenyl)r2-(2-pyridyl)ethanone ; l-phenyl-2-(4-pyridyl)ethanone : 1-(4rmethoxyphenyl)-2-(4-pyridyl)eth- 

• anone, 2-(5-methyl-3-pyridyl)-1 -phenylethanone, 1-(4-ethylphenyl)-2-(3-pyridyl)ethanone : 1-(3 : 4-methylenedioxyphe- 
40 nyl)-2-(3-pyridyl)ethanone s 1 -(5-indanyl)-2-(3-pyridyl)ethanone ; 2-(3-pyridyl)-1 -(5 : 67 : 8-tetrahydro-2-naphthyl)eth- 

anone, 1-(1 ^-benzodioxan-B-yO^-fS-pyridyOethanone, 1-(2-naphthyi)-2-(3-pyridyl)ethanqne and 1-(4-methoxyphe- 
nyl)-2-(2-pyridyl)ethanone were respectively used instead of 1 -(4-meth6xyphenyl)-2-(3-pyridyl)ethanone J the following 
Reference Example A compounds 7-1 to 7-17 were synthesized. 

45 Reference Example A compound 7-1: 2-bromo-1^phenyl-2-(3-pyridyl)ethanonehydrobromide melting point: 

208-215°C. 

Reference Example A compound 7-2: 

2-bromo-1-(3 : 4-dimethoxyphenyl)-2-(3-pyridyl)ethanonehydrobromide melting point: 191-193°C. 
Reference Example A compound 7-3: 2-bromo-2-(3-pyridyl)-1 -(3 ; 4 : 5-trimethoxyphenyl)ethanone hydrobromide 
50 melting point: 184 : 186°C. 

Reference Example A compound 7-4: 2-bromo-1-(4-hydroxyphenyl)-2-(3-pyridyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 7-5: 2 : bromo-1-(4-fluorophenyl)-2-(3-pyridyl)ethanone hydrobromide melting 
point: 189-191°C. 

55 . Reference Example A compound 7-6: 2-bromo-1-phenyl-2-(2-pyridyl)ethanone hydrobromide melting point: 
180-181°C. 

Reference Example A compound 7-7: 2-bromo-1 -(4-methoxyphenyl)-2-(2-pyridyl)ethanone hydrobromide melting 
point: 170-171°C. 
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• * 

. Reference Example A compound 7-E: 2-bromo-i-phenv!-2-(4-pyhdyl)ethanone hydrobromiti'e melting poini 
230-232° C. . 

Reference Example A compound 7-9: 2-bromo-v{4-meihoxyphenyl)-2-(4-pyridyl)etnanone hydrobromide meltina 
poini: 207-209 c C. 

it* * • 

Reference Example A compound 7-10: 2-bromo-2-(5-meihyl-3 : pyridyl)-1-phenylethanone nydrobromide meltinc 
point: 189-193 C C. 

Reference Example A compound 7-11: 2-bromo-v(4-ethylphenyl)-2-(3-pyridyl)ethanone hydrobromide melting 
point: 145-146 C C. 

Reference Example A compound 7-12: 2-bromo-V(3^-methylenecipxyphenyl)-2-(3-pyridyl)ethanone hydrpbro- 
. mide melting point: 174-175 C C. 

Reference Example A compound 7-13: 2-bromo-W5-indanyl)-2-(3rpyridyl)ethanone hydrobromide melting poini 
177-178°C. 

Reference Example A compound 7-14: 2-bromo-2 : (3-pyridyl)-l -(5.6.7. 8-ietranycro-2-naphtnyl)ethanone hydro- 
bromide melting point: l'60-l62°C. 

Reference Example A compound 7-15:1 v( l--4-ben7odioxan-6-yl)-2-bromo-2-(3-pyridyl)ethanone-nydrobromide oil. 
Reference Example A compound 7-1 6:-2-bromo-i -(2-naphthyl)-2-(3-pyridyl)ethanone-hydroDromide melting point: 
197-199 C C. - 

Reference Example A compound 7-17: 2-bromo- 1 -(4-methoxyphenyl)-2-(2-pyridyl)ethanone hydrobromide meli- 
ing point: 170-17l c C,. . 

4 

Reference Example A 8 . 

< 

|4-(4-methoxyphenyl)-5-.(3-pyridyl)-l .3-thiazol-2-yl]amine 

> 

[0448] To a suspension of thiourea (0.52 g) in acelonitrile (40 mL) was added 2-bromo- 1 -(4-methoxyphenyl)-2-(3-py- 
ridyljethanone hydrobromide (2.5 g) and triethylamine (0.95 mL) was slowly added dropwise with stirring. After com- 
pletion of dropwise addition, the mixture' was stirred at a refluxing.temperature for 3 h ; and after allowing to cool, the 
precipitated crystals were collected by filtration. The crystals were washed successively with saturated sodium hydro- 
gencarbonate solution, water ethanol and ethyl ether and dried! The obtained crude crystals were ^crystallized from 
tetrahydrofuran to give the title compound (1.5 g, yield 90%). melting point: '265-266°C. - 

Reference Example A 9 

N-methyl [4-(4-methoxyphenyl)-5-(3-pyridyl)-1 : 3-thiazol-2-yl]amine 

[0449] To a suspension of N-methylthiourea (0.24 g) in acelonitrile (1 8 mL) was added 2-bromo- 1 -(4-methoxyphenyl)- 
2-(3-pyridyl)ethanone hydrobromide (1 .0 g) and triethylamine (0.4 mL) was slowly added dropwise-with stirring. After 
completion of dropwise'addition, the mixture was stirred at a refluxing temperature for 3 h : and the solvent was evap- 
orated. To the residue was; added saturated aqueous sodium hydrogencarbonate and the mixture was extracted with 
ethyl acetate : and the extract was washed with water and dried, and the solvent was evaporated. The remaining crude 
crystals were recrystallized from ethyl acetate-isopropyl ether to give the title compound (0.65 g, yield 85%). 
melting point: 158-159 C C. 

Reference Example A 10 

N-[4-(4-methoxyphenyl)-5-(3-pyridyl)-1 : 3-thiazol-2-yl]acetamide . 

[0450] Using [(4-methoxyphehy!)-5-(3-pyridyl)-1 ,3-thiazol-2-yl]amine as a starting compound and according to a 
method similar to Reference Example A 23-128 io be mentioned below, the title compound was obtained (yield 82%). 
melting point: 208-21 0 C C. 

Reference Example A 11 

2-(4-acetylpiperazin-1 -yl)-4-(4-methoxyphenyl)-5-(3-pyridyl)-1 ,3-thiazole 

[0451] In a solution of 1 -piperazinecarbothioamide (0.39 g) in acetonitrile ( 1 5 mL) was suspended2-bromo-1 -(4-meth- 
oxyphenyl)-2-(3-pyridyl)ethanone hydrobromide (1.0 g):and triethylamine (0.4. mL) was slowly added dropwise with 
stirring. After completion of dropwise addition, the mixture was stirred at a refluxing temperature for 3 h } and the solvent 
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was evaporated. To the residue was added saturated aqueous sodium hydrogencaroonate and the mixture was ex- 
tracted with ethyl acetate : and the extract was washed with water and dried, and the solvent was evaporated. The 
residue was dissolved in pyridine (2 ml_) and cooled with ice. Acetyl chloride (0.3 mL) was added, and the mixture was 
left standing at room temperature tor In. The reaction mixture was poured into iced waier ; and the resulting produci 
was extracted with ethyl acetate. The extract was washed with water and after drying, the solvent was evaporated. 
The residue was purified by silica gel column chromatography (ethyl acetate-methanol=9:1 ) to give the title compound 
(0.30 g : yield 28%). oil. 

* 

Reference Example A 12 

|4-(4-methoxyphenyl)-5-(3-pyridyl)-l : 3-thia?ol-2-yl]amine hydrochloride 

[0452] [4-(4-Methoxyphenyl)-5-(3-pyridyl)-i ,3-thiazol-2-yl]amine (200 mg) was dissolved in 1% nydrochloric acid- 
methanol (3.2 mL) and the solvent was evaporated. The obtained crude crystals were recrystallized from methanol- 
ethyl acetate to give the title compound (1 80 mg : yield 80%). 
melting point: 145'-150 C C. 

[0453] The chemical structural formulas of. the compounds obtained in Reference Examples A8 to 12 are shown in 
the following Table i . 



Table 1 



R b v s 
Art** 



Reference Example A ^ 
Compound 



e 



a 



Be' 



additives 



8 



10 



11 



12 



-NH 



-NHMe 



'. -NHCOMe 



-N N-COMe 



•NH 





MeO- 




* 








MeO 


•o- 




* 






MeO- 












MeO- 








■ 


fV 


MeO- 





HCI 



Reference Example A 13 

[0454] Reference Example A compounds 13-1 to 13-102 shown in the following Tables 2-7 were synthesized in 
accordance with the methods described in Reference Example A 8-1 2 ; JP-A-61 -10580 and USP 4,612,321. 
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Table 2 



Reference tixampie A 
Compound ^ 



a 



! 

i 

13-1 
13-3 



\ 



-NHMe 
-NR. 

-NH; 





N 

O Or 



-NH 2 



13-5 -NHMe 
13-6 -NHMe 



m.p. '/ *C 




]58-i6S 
253-254 

240-241 



168-169 
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N=- 






13-7 . 




N^ 




266-266 


13-8 

« + ■ 


-NHCOCH r COCGH 2 Me 




i t ' 
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13-9 


* 

-NHCOCH-COOMe 






• . * 

185-1 86 

r 


13-10 


-NH 2 


fV 

^=N 


O- 


236-237 


13-11 


-NHMe 


■ fV 


o- 


215-216 


13-12 

■ 


-NHMe 


fV 


MeO-Cy~ 


214-215 


13-13 


-NH 2 




MeO-£^— 


217-218 


13-14 


-NH 2 






282-264 


13-15 


-NH Z . 






248-250 


13-16 


-NHMe 






177-178 


* 

13-17 

IT 




N =/ 

i 




130-131 


13-18 


/ — \ 
-N 0 




MeO-^— 


134-135 
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Reference Example A R 
(^ompound £ 



Table 3 



R D R : '' ' m.p. /t 



MeO"; 

13-7 5 -CH 2 Me . <f~\~ MeO-^>— 84-84.5 

13-20 

13-21 -CH r Me 

13-2? -Me MeOH f3 



13-23 -CH 2 Me , — 




13-25 
, 13-26 

13-2? 
13-2A 

13-29 
13-30 
13-31 



13-32 ~\_) N=^~ MeC-^— 111-112 

13-33 — ^\-CCX)H v3~" M «0^3™" 264-265 

13-34 -f>COOH <TV Me0 ^- 245-246 
w N MeO 

MeO 

13-35 WeO-^- 247-246 

MeO 
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.Table 4 

R C ^ N 



Reference Example A r 
Compound 1 



m.p. /r 



13-36. 
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13-38 
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13-4 



13-43 
13-44 
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HOOC-CH=CH-^>- 2C8-2C9 




N 




We 

H COOH 
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-NHCH 2 Me 

-NHMe 

-NHMe 
-NHMe 
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13-51 -CH 2 Me 



13-52 -(CH 2 ) 3 Me 
13-53 -CH 2 Me 



Me 

A 

N 
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N 




fV 
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O 
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MeO- 



MeO- 




MeO 
MeO 



O- 

6~ 



MeO- 




oil 



oil 



oil 



oil 



oil 



oil 
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Table £ 

Rr ^ 



a 



70 


Reference Example A- R a 
Compound 






m.p. / 
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■ 
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-NHMe 
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40 
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45 
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-NHMe 




MeC 
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-NHMe 
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Reference Example A 
Compound 



Table 6 

If ->-FU 



P-c additives m.p. / t 



13-72 -NHMe 

i 
i 

13-73 -NHMe 
•13-74 . -NHMe 




\ 







13-83 



NMe : 



(TV 



13-84 -NfCHjMefc 



13-85 -CH2NH 2 
13-86 -CH 2 NHMe 



13-87 -NHCOMe 



13-88 -NHCOMe 



13-89 -NHCOMe 
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HCI 



HCI 
HCI 
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i 
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56-57 

oil 
oil 

214-217 

228-231 
275-278 

248-251 
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Table 7 
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Reference Example A r 
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-NHCOCH 2 Me 
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MeOCO-^^— 
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* 
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1 3-1 00 
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Reference Example A 14 

50 N-(4-chlorobenzoyl)propyleneimine 

[0455] A. solution otpropyleneimine (12.3 mL) in tetrahydrofuran (160 mL) was added to 1N aqueous sodium hy- 
droxide solution. To this mixture was added dropwise 4-chlorobenzoyl chloride (25 g) at 0°C. After completion of drop- 
wise addition, the mixture was stirred for further 30 min. The reaction mixture was extracted with ethyl acetate. The 
55 extract was dried, and the solvent was evaporated to give the title compound (24.9 g : yield 89%). 
oil. . 

1 H-NMR (CDCI3) 6: 1.39 (3H S d : J= .5.5 Hz), 2.15 (iK d, J= 2.9 Hz) : 2.51-2.66 (2H, m), 7.39-7.47 (2H : m). 7.93-8.01 
(2H, m). 
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Reference Example A 15 

[0456] In accordance with Reference Example A 14, 3-chlorobenzoyl chloride. 2-chlorobenzoyl chloride. 2-methyl- 
benzoyl chloride, 3-methylbenzoyl chloride. 4-methylbenzoyl chloride.. 2-msthoxvbenzoyl chloride. 3-methoxybenzoyl 
chloride. 4-eihylbenzoyl chloride, 4-n ; meinylethyl)benzoyl chloride, 4- (i /.-dimeinyleinyl)ben2oyl chloride. 4-propyl- 
benzoyl chloride, 4-butylbenzoyl chloride, 4-hexylbenzoyl chloride.^-lrifluoromethoxybenzoyl chloride. 4-.trifluoromelh- 
ylbenzoyl chloride. 3,4-dimethoxybenzoyl chloride, 3,4-dimethylbenzoyl chloride. 3.5-dimethylbenzoyl chloride. 
3.4-methylenedioxybenzoyl chloride. 2-naphthoyl chloride,.4-Nuor : ODenzoyl chloride and 5-cyclopentyloxy-4-methoxy- 
benzoyl chloride' were respectively used instead of 4-chlo'robe,nzoyl chloride.' the following Reference Example A com- 
pounds 15-1 to 15-22 were-synthesizec. '. 

I 

Reference Example A compound 15-1: N-(3-chlorobenzoyl)-proDVleneimine 1 
P'l ' 

^H-NMR (CDCI 3 ) 6: 1.40 (3H. d. J= 5.1 Hz), 2.V7 (1 H. d. J= 3.3 Hz). 2.53-2.66 (2H, m). 7.40 (1H. dd. J= 6.1,7.7 
Hz), 7.53 (1H^ddd ; J= 6.1, 2.2. 1.5 Hz). 7.90 (1H.dt,J= 7.7. 1.5 Hz),8,6o (-l H, dd r J- 2.2. 1,5 Hz). - ' - 

Reference Example A compound 15-2: N-(2-"chlorobenzoyl)-propyleneimine 
oil.-- • ' • 

1H-NMR (CDCI3) 5: 1.30 (3H, d, J= 5.1 Hz). 2.12 (1H. d. J= 5.3 Hz).'2,53 (1 h\* cV J= 5 5 Hz) 2 56-2 68 (1H m) 
7.28-7.48 (3H. m) : 7.75-7.81 (1H ; m). 

Reference Example A compound 15-3: N'-(2-methylbenzoyl)-propyleneimine ■ 

oil.. • "* ; ' . . v " , " 

1 H-NMR (CDCI3) 5: 1 .30 (3H. d. J= 5.5 Hz), 2.08 (1 H. d, J= 3.3 Hz). 2.43-2.57 (5H. m). 7.20-7 31 (2H m) 7 33-7 45 
OH. m), 7.89 (IK d: J= 7.7 Hz). 

Reference Example A compound 15-4: N-(3-melhylbenzoyl)-propyleneimine ' 

oil. • ' . ■ 

"•H-NMR (CDCI3) 5: 1.39 (3H. d, J- 5.5 Hz), 2 14 (1H. d. J= 3.3 Hz). 2.41 (3H. s). 2 51-2 66 (2H m) 7 32-7 30" 
(2H. m), 7.79-7.87 (2H, m) . ' 

•Reference Example A compound 15-5: N L (4-methyJb£nzoy!)-propyleneimine 

oil. .... . ' ' ' 

1 H-NMR (CDCI3) 5: 1 .39 (3H, d. J- 5.5 Hz), 2.12 (1 H : d ; 2.9 Hz). 2.42 (3H. s). 2.50-2.62 (2H m) 7 25 (2K-rf 
■■, J= 8.1 Hz). 7.92 <2H : d, J= 8.1 Hz), y , . 

'. Reference Example A compound 15-6: N-(2-methoxybenzoyl)-propyleneimine ■•• - 
oil. ■ . .." ♦ ' 

'H-NMR (CDCI3) 6: 1.30 (3H, d, J= 5.5 Hz)/2.10 (1H; d, J= 3.3 Hz). 2.50 (1H. 6. 'J= 5.9Hz). 2.53-2 65 (1H m) 
3.90 <3H : s), 6.95-7.05 (2H, m), 7.41-7.52 (TH, m), 7.81-7.88 (1H, m). Reference Example A compound 15-7: 
N-(3-methoxybenzoyl)-propyleneimine .■ ; . 

oil. - 

1 H-NMR (CDCI3) 5: 1.40 (3H, d, J= 5.9 Hz), 2.14 (1H, d, J= 2.9 Hz), 2.52-2:65 (2H. m). 3.86 (3H. s) 710 (1H 
. ddd : J= 8.4, 2.6, 1.1 Hz), 7.37 <1H, dd, J= 8.4, 7.3 Hz), 7.55 (1H. dd. J= 2.6. VS Hz). 7.63 (1H. ddd J= 7 3 1 5 
1.1 Hz). . 

Reference Example A compound 15-8: N-<4-ethylbenzoyl)-propyleneimine 
oil. . •• 

1 H-NMR (CDCI3) 6: 1.27 (3H : t, J= 7.6 Hz), 1.39 (3H : d, J= 5.5 Hz). 2.13 (1H. d. J= 3.3 Hz). 2.50-2 61 (2H m) 
2.71 (2H, q, J= 7.6 Hz), 7.28 (2H : d, J= 7.7 Hz), 7.95 (2H, d, J= 7.7 Hz). 

Reference Example A compound 15-9: N-[4-(1-methylethyl)-benzoyl]propyleneimine . 
oil. 

. 1 H-NMR (CDCI3) 6: 1.28 (6H, d, J= 7.0 Hz), 1.40 (3H, d, J= 5.5 Hz). 2.13 (1H. d. J= 3.3 Hz) 2 50-2 64 (2H m) 
2.90-3.05 (1H : m), 7.31 (2H, d, J= 8.2 Hz), 7.96 (2H, d, J= 8.2 Hz). 

Reference Example A compound 15-10: N-[4-(1,1-dimethylethyl)-benzoyl]propyjeneimine - 

A solution of propyleneimine (11 mL 0.14 mol) in tetrahydrof uran (1 60 mL) was added to 2N aqueous sodium 
hydroxide solution (70 mL). To this mixture was added dropwise 4-(1 ,1-dimethylethyl)benzoyl chloride (25 g. 0.13 
mol) at 0°G. After completion of dropwise addition, the mixture was stirred further for 30 min. The reaction mixture 
was extracted with ethyl acetate. The extract was dried, and the solvent was evaporated to give the title compound 
(27 g, 0.13 mol, yield 99%). 
oil. . 

1 H-NMR (CDCI 3 )S: 1.35 (9H, s) : 1.41 (3H ; d, J= 5.5 Hz), 2.12 (1H. d. J= 2.9 Hz). 2.51 -2.64 (2H m) 7 47(2H d 
J= 8.8 Hz), 7.96 (2H, d : J= 8.8 Hz). ^ '* ' \ 
Reference Example A compound 15-11: N-(4-propylbenzoyl)-propyleneimine 
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oil. 

^H-NMR (CDCI 3 ) 6: 0.96 (3H ; t. J= 7.3 Hz). 1.39 (3H : d : J- 5.5 Hz). 1.57-1.75 (2H. m). 2.12 {1H : d, J= 3.3 hjz), 
2.50-2.59 {2H. m). 2.65 (2H : t. J= 7.7 Hz), 7.26 (2H : d : J= 6.1 Hz). 7.94 (2H. d : J= 8.1 Hz). 
Reference Example A compound 15-12: N-(4-buTylbenzoyl)-propylenefn^ine 
oil. • , 

iH-NNR (CDCI3) 6: 0.94 (3H : t : J- 7.1 Hz) : 1 .26-1 .47 (5H, m). 1 .54-1 73i(2H, m) : 2.12 (1H : d : J= 2.9 Hz), 2. 51-2.62 
(2H : m). 2.67 (2H : t. J= 7.7 Hz"), 7.26 (2H, d : J= 8.1 Hz), 7.94 (2H ; d : J= 8,1 Hz). ■ 
Reference Example A compound 15-13: N-(4-hexylbenzoyl)-propyleneimine ' , 

oil. ' •. 

-1 H-NMR (CDCI 3 )( 6: 0.89 (3H : \, J= 6.6 Hz). 1:24.-1.38 (6H : m). 1.39 (3H ; d : J= 5.5 Hz) ; 1.56-1.68 (2H, m), 2.12 
(1H, d ; J= 3.3 Hz). 2.51-2.61 (2H : m). 2.66 (2H : L J= 7.7 Hz). 7.26 (2H' ; 'd ; J- 8.1 Hz) : 7.94 (2H : d : J= 6.1 Hz). 
Reference Example A compound 15-" 4: N-'(4-trifluoromelhoxybenzoyi)Dropyleneimine 

oil. 1 ' ( 

1 H-NMR (CDCI3) 6: 1.40 (3H ; d. J= 5.5 Hz) ; 2.16'(1H : d. J= 3.3 Hz). 2.53-2.68 (2H : m) : 7.29 (2H : d ; J= 9.0 Hz), 
8.08 (2H, d. J= 9.0 Hz). 

Reference Example A compound 15- 1 5: N-(4-trifluoromethylbenzoyl)propyleneimine 
oil. . ■ " . - ' 

"•H-NMR (CDCI3) 5:1.40 (3H ; d. J= 5.5 Hz) : 2.19'(1H : d. J- 3.7 Hz). 2.54-2.70 (2H : m). 7.73 (2H. d : J- 6.0 'Hz), 
8.13 (2H, c\ J- 6.0 Hz). , ' 

Reference Example A compound 15-16: N-(3 : 4-dimelhoxybenzoyl)-propyleneimine 
oil. ' 

1 H-NMR (CDCI3) 6: 1 .41 (3H. d : J= 5.5 Hi). 2.12 (1 H. d. J= 3.5 Hz). 2.5 1 -2.63 (2H. m). 3.94 (3H. s). 3.95 (3H. s) : 
6.92 (1H. tf. J- 6.5 Hz): 7.56 (1H. d*. J= 2.2 Hz). 7.69 (1H. dc. J- 6.5. 2.2 Hz). ' 
Reference Example A compound 15-17: N-(3.4-dimelhylbenzoyl)-propyleneimine 
oil. - ' • • . ' ' 

1 H-NMR (CDCI3) 8: 1.39 (3H ; d ; J= 5.5 Hz). 2.12 (1H, d. J= 3.3 Hz). 2.32 (6H,s). 2.49-2.61 (2H ; m) : 7.21 (1H : d, 
J= 7.7 Hz) : 7.77 (1H : dd ; J= 7. 7. 1.8 Hz) : 7.80 '(IK d,.J= 1.6 Hz). , ( 

•Reference Exanhple A compound 15-.1 6: M-(3 : 5-dime4hylbenzoyl)-propyleneimine - 

' 3,5-Dimethylbenzoic acid (25 g : 0.17 mol) and dimethylfprmamide (0.1 rnL) were added to thionyl chloride (50 
mL) at 0 C C successively. The mixture was refluxed under heating for 2 h. The excess thionyl chloride was evap- 
orated under reduced pressure and to the residue was added toluene (50 m.L). Toluene was evaporated under 
•reduced pressure to give oily 3 : 5'-dimethylbenzoyl chloride. A solution of propyleneimine (14 mL 0.18 mol) in 
t.etrahydrofuran (160 mL) was added to 1N aqueous sodium hydroxide solution (180 mL). -3,5-Dimethylbenzoyl 
chloride was added dropwise to this mixture at 0°C, After completion of dropwise addition, the mixture was stirred, 
further for 30 min. The reaction mixture was extracted with ethyl acetate. The extract was dried, and the solvent 
was evaporated to give the title compound (31 g. 0.16 mol. yield 99%). 
oil. ' 

1 H-NMR (CDCI 3 )6: 1.39 (3H, d, J= 5.5 Hz) : 2.13 (1H : d, J= 3.7 Hz) : 2.37 (6H t s) ; 2.47-2.62 (2H, m), 7.19'(1H, S), 
7.64 (2H, s) . 

Reference Example A compound 15-1 9:.N-(3,4-methylenedioxybenzoyl)propyleneimine 
oil. 

1 H-NMR (CDCI3) 8: 1.38 (3H : d, J= 4.9 Hz), 2.11 (1H, d ; J= 3.1 Hz), 2.46 : 2 .64 (2H, m) ; 6.05 (2H, s), 6.86 (1H;d, 
J= 8.2 Hz)," 7.4B (1H, d,J= 1.7 Hz) } 7.65(1 H : dd : J= 8.2 f 1.7 Hz). 
Reference Example A compound 15-20: N-(2-naphthoyl)-propyleneimine 
oil. 

1 H-NMR (CDCI3) 5: 1 .44 (3H, d ; J= 5.5 Hz) ; 2.22 (1 H, d, J= 3.3 Hz) s 2.57-2.84 (2H, m), 7.50-7.65 (2H, m), 7.85-8.00 
(3H J m) ; 8.06(1H : dd ! J= 8.6, 1 .5 Hz), 8.59 (1H, s). 

Reference Example A compound 15-21 : f\l-(4-fluorobenzoyl)-propyleneimine 
oil. 

1 H-NMR (CDCI3) 5: 1.39 (3H, d : J= 5.2 Hz), 2.14-2.15 (1H : m) : 2.52-2.63 (2H 5 m), 7.08-7.19 (2H ; m) : 8.00-8.10 
(2H,m). 

Reference Example compound A 15-22: N-(3-cyclopentyloxy-4-methoxybenzoyl)propyleneimine 
oil. 

1 H-NMR (CDCI3) 6: 1 .40 (3H, d, J= 5.1 Hz), 1 .54-1 .68 (2H : m), 1 .73-2.06 (6H, m), 2.1 1(1 H, d, J= 3.3 Hz), 2.51-2.63 
(2H, m), 3.91 (3H, s), 4.79-4.90 (1 H ; m), 6.90 (1 H, d, J= 8.4 Hz), 7.55 (1 H : d, J= 1 .8 Hz), 7.65 (1 H. dd, J= 8.4, 1 .8 Hz). 
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Reference Example A 16 ' 

* 

l-(2 : chloropheny!)-2-(4-pyriciyl)^thanone . 

• .- ■ ... 

[0457] A solution of diisopropylamme (15 mL) in anhydrous tetrahydrofuran (100 mL) was cooled ai -50 C C and l 6 
M n-butyllithium/hexane solution (69 mL) was added dropwise with stirring! After completion of dropwise addition the 
mixture was stirred for 10 min and a solution of v-picoline (20 g) in anhydrous tetrahydrofuran.no mL) was added 
dropwise at -30 C C. The mixture was stirred for i h and a solution of N-(2-chiorobenzoyl)propyleneimine (20 g) in an- 
hydrous tetrahydrofuran (10 mL) was added dropwise at -10 C C. After completion of dropwise addition, the mixiure wa< 
stirred for at room temperature for 2 h. To the reaction mixture-was added water (1 00 mL) and the mixture was extracted 
with ethyl acetate. The extract was washed with water, and after drying, the solvent was evaporated. The residue was 
purified by silica gel column chromatography (hexane-ethyl acetate- 1 :l) to give the title compound ( 16 g yield 71%) 
oil. ..-.** . 

^H-NMR (CDCI 3 )6: 4.28.(2H : s) : 7.20 (2H. d, J= 6.2 Hz). 7.26-7.39 (1H m), 7.-1-7.48 (3H. m). ff.56.(2K d,J= 6.2 Hz). 
Reference Example A 17 

1 # 

[0458]. In accordance with Reference Example A 16. N-(S-chlorobenzoyl)propvleneimine. N-(4-chlorobenzoyl)-pro- 
pylene.mine; N-(2-methylben?oy0propyleneimine : N-(3-methylberi 
neimine.N-(2-methoxybenzoyl)propyleneimine/NH3-metnoxybenzoyl)prop\Heneimine.N 

im.ne. N-[4-(Vmethylethyl)benzoyl]propyleneimine : N-j4-(i : i-dimethylethy!)benzoyl]propyleneimine. N'-(4-"propylben- 
zoyl)propyleneim«ne. N-(4-butylbenzoyl)propyler,eimine: N-(4-hexvlb.enzovl)propyleneimine. N-(4ltrifluoromethoxy- 
benzoyl)propylene.mine. N-(4-irifluor.omethylbenzoyl)propyleneimine.. N-(3.4.dimethoxybenzoyl)propyleneimine 
N-(3 ; 4-d«methylbenzoyl)rpropyleneimine. N-(3.5-dimethylbenzoyl)prohHeneimine. N-(3.4-methylenedioxybenz6yl) 
propylene.rn.ne. N-(2-naphthoyl)-propyleneimine and N-(3-cyclopentyioxy-4 r methoxvbenzoyl)-propyteneimine in- 
stead of N-(2-chlorobenzbyl)propyleneimine : the following Reference Example A compounds 17-1 to 17-21 were syn- 
thesized. ' 

Reference Example A compound 17-1 : 1-(3-chlorophenyl)-2-(4-pyridyl) ethanone ' ' 

melting point: 79-80°C. - ' 1 , !' . 

Reference Example A compound 1 7-2: 1 -(4-chJorophenyl)-2-(4-pyridyl)ethanone 
melting point: 93-94 c C. ' 

Reference Example A compound 17-3: 1-(2-methylphenyl)-2-(4-pyridyl)ethanone ■ 1 

oil. 

1H-NMR (CDCI 3 ) 6: 2.48 (3K s),4.23 (2H, s), 7.19 (2H, d, J- 6.2 Hz). 7.24-7.47 (3H. m) 7 73 (1H d J= 7 7 Hz) 
8.56 (2H : d ; J=.6.2 Hz). ' 

Reference Example A compound 17-4: 1-(3-methylphenyl)-2-(4-pyridyl)ethanone 
melting point: 115-116 C C. 

: Reference Example A compound 17-5: 1-(4-methylphenyl)-2-(4-pyridyl)ethanone 
melting point: 110-111°C. 

Reference Example A compound 17-6: 1-(2-methoxyphenyl)-2-(4-pyridyl)ethanone 
oil. 

1 H-NMR (CDCI3) 5: 3.92 (3H, s),4.30 (2H, s), 6.95-7.07 (2H, m) : 7.17 (2H. d. J= 5.9 Hz). 7.50 (1H ddd J= 8 4 
7.3 : 1.8 Hz), 7.73 (1H.dd,J= 7.7, 1.8 Hz) t 8.53 (2H,d,J= 5.9 Hz). 

Reference Example A compound 17.-7: 1-(3-methoxyphenyl)-2-(4-pyridyl)ethanone " - 
oil. - 

1 H-NJMR (CDCI3) 8: 3.86 (3H, s) s 4.28 (2H : s) : 7.14 (1 H : ddd. J= 8.1 . 2.6. 1.1 Hz). 7.20 (2H d J= 6 2 Hz) 7 36 
(1H, dd, J= 8.1 , 7.7 Hz), 7.51 (1H. dd : J= 2.6, 1.5 Hz), 7.58 (1K ddd.. J= 7.7, 1.5, 1.1 Hz). 8.57 (2H. d. J= 6.2 Hz) 

Reference Example A compound 17-8: 1-(4-ethylphenyl)-2-(4-pyridyl)ethanone 
melting point: 87-89°C. 

Reference Example A compound 1 7^9: 1 -[4-(1 -methylethyl)phenyl]-2-(4-pyridyl)ethanone 
melting point: 86-88 c C. 

Reference Example A compound 17-10: 1-[4-(T,1 •dimethylethyl)-phenyl]-2-(4-pyridyl)ethanone 

A solution of diisopropylamine (15 mL : 0.11 mol) in anhydrous tetrahydrofuran (100 mL) was cooled to -50°C 
1 .6 M n-butyllithium-hexane solution (69 mL : 0.11 mol) was added dropwise with stirring. After completion of drop- 
wise additron ; the mixture was stirred for 10 min ; and then a solution of y-picoline (9.3 g. 0.10 mol) in anhydrous 
tetrahydrofuran (10 mL) was added dropwise at -30°C. The mixture was stirredfor 1 h. asolution of N-[4-(1 1 -dimeth- 
ylethyl)benzoyl]-propyleneimine (22 g : 0.10 mol) in anhydrous tetrahydrofuran (10 mL) was added dropwise at 



72 



EP 1 354 603 A1 

-30 C C. After completion ol dropwtse addition, the temperature ol the mixture was increased gradually to, room 
temperature and the mixture was stirred tor 2 h. To the. reaction mixture was added water (100 mL). the mixture 
was extracted with ethyl acetate. The extract was washed with water, and atier drying, the solvent was evaporated 
The residue was purified by siliCB gel column chromatography (hexane-ethyl acetate. 1:1) and recrystallized trom 
diisopropy! ether-hexane to give the title compound (11 g : yield-43%). 
melting point: 75-76°C. 

Reference Example A compound 17-11: 1-(4-propylphenyl)-2-(4-pyridyl)ethanone 
melting point: 71 -72°G. ' 

Reference Example A compound 17-12: l-(4-butylphenyl)-2-(4-pyridyl)ethanone 
melting point: 41 -43°C. 

Reference Example A compound 1 7-1 3: 1-(4-hexylphenyl)-2-(4-pyridyl)ethanone 
melting point: 57-58°C. 

Reference Example A compound 17-14: 2-(4-pyridyl)-i-(4-iriflupromethoxypnenyl)etnanone . 
melting point: 65-66°C. 

Reference Example. A compound 17-15: 2-(4-pyridyl)-1-(4-trrfluoromethylphenyl)ethanone 
melting point: 94-95°C. ' 

Reference Example A compound 1 7-1 6: l-(3.4-dimethoxyphenyl)-2-(4-pyridyl) ethanone 
melting point: 110-1 11 C C. 

Reference Example A compound 17-17: l-(3.4-dimeihylphenyl)-2-(4-pyridyl)eth6none 
melting point: 81-83°C. 

Reference Example A compound 17-1 & * . 

1-(3 : 5-dimethytphenyl)-2-(4-pyridyl)ethanone 

A solution of diisopropylamine (15 mL. 0.11 mol) in anhydrous tetrahydroturan (100 mL) was cooled to -50°C 
1 .6 M n-butyllithium-hexane solution (69 mL. O.n mo!) was added dropwise with stirring. After completion of drop- 
wise addition, the mixture, was stirred for 10 min : and a solution ol y-picoline (9.3 g. 0.10 mol) in-anhydrous tet- 
rahydrofuran (10 mL) was added dropwise at -30 c C. The mixture was stirred for 1 h. a solution of i\i-(3 ; 5-dimeth- 
' ylbenzoyljpropyleneimine (19 g : 0.1 0 mol) in anhydrous tetrahydroturan (10 mL) was added dropwise at -30°C. 
After completion of dropwise addition,, the temperature of the mixture-was gradually raised to room temperature 
andthe mixture was stirred for 2 h. Tothe reaction mixture wasadded water (100 mL) andthe mixture was extracted, 
with ethyl acetate. The extract was washed with water, and atier drying, the solvent was evaporated. The residue, 
was crystallized trom diisopropyl ether.-hexane<to give the title compound (13 g, yield 58%). ■ ■ ■ 

melting point: 90-91°C. ( 
Reference Example A compound 17-19: 1-(3,4-methylenedioxyphenyl)-2-(4-pyridyl)ethanone 
melting point: 126-127°C. 

Reference Example A compound 17-20: 1-(2-naphthyl)-2-(4-pyridy!)ethanone 
melting point: 114-115 C C. 

Reference Example A compound 17-21: 1-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridy))ethanone 
melting point: 87-89°C. 

Reference Example A 18 . 

[0459] In accordance with Reference Example A 17, the following Reference Example A compound 18-1-18-9 were 
synthesized using y-picoline instead of p-picoiine. 

Reference Example A compound 18r1: 1 -(2-chlorophenyl)-2-'(3-pyridyl)ethanone 
oil. 

1H-NMR (CDCI 3 ) 6: 4.28 (2H : s) : 7.18-7.49 (5H, m), 7.59-7.67 (1H : m) : 8.47-8.56 (2H : m). 
Reference Example A compound 18-2: 1-(3-chlorophenyl)-2-(3-pyridyl)ethanone 

oil, 

1 H-NMR (CDCI3) 6: 4.29 (2H, s) } 7.25-7.34 (1H : m) 5 7.44 (1H : t ? J= 77 Hz) ? 7.54-7.63 (2H : m) ; 7.90 (1H : dt : J= 
■ 7.7 ; 1.5 Hz) : 8.00 (1H : dd, J= 1.8, 1.5' Hz), 8.49-8.57 (2H : m). 
Reference Example A compound 18 : 3: 1-(4-chlorophenyl)-2-(3-pyridyl)ethanone 

1 H-NMR (CDCI3) 6: 4.27 (2H ; s) ? 7.24-7.31 (1 H, m), 7.47 (2H : d, J= 8.8 Hz), 7.55-7.63 (1 H : m), 7.96 (2H, d : J= 8.8 
Hz) ; 8.46-8.53 (2H, m) . 

Reference Example A compound 18 : 4: 1-(2-methylphenyl)-2-(3-pyridyl)ethanone 

oil: ' ' 

1 H-NMR (CDCI3) 8: 2.47 (3H, s) : 4.23 (2H, s) : 7.18-7 : 47 (5H ; m) : 7.73 (1H : d r J= 7.7 Hz) : 8.47-8.56 (2H, m). 
Reference Example A compound 18-5: 1-(3-methylphenyl)-2-(3-pyridyl)ethanone 



73 . 



EP 1 354 603 A1 

oil. " ■ 

1 H-NMR (CDCI 3 ) 6: 2.43 (3K. s). 4.29 (2H. s). 7.17-7.36 (1H. m). 7.36-7.46 (2H. m). 7.56-7.65 (1H. m). 7.78-7.86 
(2H : m) : 8.50-8.56 (2H : m). * • 

Reference Example A compound 16-6: l-(4-methylphenyl)-2-(3-pyridy0ethanone 
melting point: '72-74 c C. 

Reference Example A compound 16-7: 1-(3-methoxyphenyl)-2-(3-pyriayl)ethanone 
oil. . 

. 1 H-NMR (CDCI3) 5: 3.86 (3H : s). 4.29 (2H : s), 7.14 (1H : dad. J= 8.1. 2.6 : 1.8 Hz) : 7.28 (1H S dd. J= 7.3. 4.6 Hz). 
'7.40 (1H : dd, J= 8.1. 7.7 Hz). 7.53 (1H. dd. J- 2.6 : T.8 H?). 7.58-7.65 (2H;m) : 8.50-8.55 (2H : m). " 

Reference Example A compound 18-8: 1-|4-(i : i-dimethylethyl)phenyl]-2-(3-pyridyl)ethanone 
oil. ■ - • ' v . 

^-NMR (CDCI.) 6: 1 .34 (9H. s). 4.28 (2H. s). 7.22-7.31 (lH. m). 7.50 (2H. d. J= 8.4 Hz). 7.56-7.65 (1H. m). 7.96 
(2H. d : J- 6.4 Hz). 6.48-8.55 (2H. m). 

Reference Example A compound 18-9:- l-(3.5-dimethylphenyl)-2-(3-pvridyl)elhanone 

oil. •' . 

• 1 H'-NMR (CDCI3) 6: 2.36 (6H, s). 4.27 (2H : s). 7.24-7.30 (2H. m) : 7.58-7.63 (3H. m) : 8.50-6.52 (2H. m). 
Reference Example A 19 

[0460] In accordance with Reference Example A V the following Reference Example A compound 19 was synthe : 

sizec.using ethyl 4-dimethylaminoDenzoate instead of ethyl p-anisate. . ' "* " ■ 

t 

1 . 

Reference Example A compound IS: i-(4-dimethylaminophenyl)-2-(4-pyridyl)ethanone 
melting point:. 189-1 92 C C. 

■' • ' . • • • ' 

Reference Example A 20 

< 

i-(4.-fluofQ.phenyl).-2 1 -.(4-pyridyl)eth6none 

[0461] A solution of diisopropylamine (29 mL) in anhydrous tetrahydrofuran (300 mL) was cooled to -78 C C : and 1.6 
M,n-butyllithiu.m/hexane solution (140 mL) was added dropwise with stirring. After completion of dropwise addition, the 
mixture was shrred for 1 0 min : .and then a solution of v-picoline (21 g) in anhydrous tetrahydrofuran (50"mL) was added. 
The reaction mixture was stirred at -10°C for 30 min. The reaction solution was- cooled to -78 C C ahd a solution of 
N-(4-fluorobenzoyl)propyleneimine (36 g) in anhydrous tetrahydrofuran (50 mL) was added dropwise. After completion 
of dropwise addition the mixture was stirred at room, temperature for 3 h. To the reaction mixture was added water 
(100 mL) and extracted with ethyl acetate. The extract was washed with water and after drying : the solvent was evap- 
orated. The residue was crystallized from diisopropyl ether to give the title compound (28 g : yield 66%). 
melting point: 90-91°C. 

Reference Example A 21 

4-(methylthio)thiobenzamide.' • 

[0462] 4-Methylthiobenzonitrile (12 g) was dissolved in a solution (130 mL) of 4N hydrogen chloride in ethyl acetate. 
To.this solution was added 0:0-diethyl dithiophosphate (15 mL) ; and the mixture was stirred at room temperature for 
22 h. To the reaction mixture was added water (1 00 mL); and the mixture was extracted with ethyl acetate. The insoluble 
material was filtered off and the filtrate was washed with saturated brine : dried and the solvent was evaporated. The 
residue was recrystallized from ethyl acetate to give the title compound (10 g : yield 67%). 
melting point: 176-1 78 C C. v 

Reference Example A 22 

[0463] In accordance with Reference Example A 6 and respectively using 1-(2-chlorophenyl)-2-(3-pyridyl)ethanone. 
1. -(3-chlorophenyl)-2-(3-pyridyl)ethanone : 1 -(4-chlorophenyl)-2-(3-pyridyl)ethanone : 1 -(2-methylphenyl)-2-(3-pyridyl) 
ethanone : 1-(3-methylphenyl)-2-(3-pyridyl)ethanone : 1-(4-methylpheny!)-2-(3-pyridyl) ethanone, 1-(3-methoxyphe- 
nyl)-2-(3-pyridyl)ethanone ; 1 -[4-(1 : 1 -dimethylethyl)phenyl]-2-(3-pyridyl)ethanone : 1 -(3 ; 5-dimethylphenyl)-2-(3-pyridyl) 
ethanone : 1 -(2-chlprophenyl)-2-(4-pyridyl)ethanone : 1 -(3-chlorophenyl)-2-(4-pyridyl)ethanone ! 1 -(4-chlorophenyl)- 
2-(4-pyridy!)ethanone 5 1 -(2-methylphenyl)-2-(4-pyridyl)ethanone : 1 -(3-methylphenyl)-2-(4-pyridyl)eth'anone ! 1 -(4-me- 
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# 

thylphenyl)-2-(4-pyridyl) ethanone i-(2-methoxyphenyl)-2-(4-pyridyr) etnanone.. i-(3-methoxyphenyl)-2:(4-pyridyl) 
ethanone. 1-(4-ethylphenyl)-2-(4-pyridyl)ethanone/H^ 

ylethyl)phenyl]-2-(4-pyridyl)ethanone ; 1 -(4-propylp.henyl) : 2-(4-pyr idyl)ethanone : 1 -(4-butylphenyl)-2-(4-pytidyl)eth- 
a'none. 1.-(4-hexylphenyl)-2-(4-pyridyl)ethanone. 2-(4-pyridyl)-i -(4-trifluoromethoxyphenyl)ethanone : 2-(4-pyridyl)- 
l-(4-trifluoromethylpheny!)ethanone. i-(4-dimethylaminophenyl)-2-(4-pyridyi)etnanone hydrobromide ; 1-(3 ; 4-dimeth- 
oxyphenyl)-2-{4-pyridyl)ethanone : 1 -(3 : 4-dimethylphenyl) : 2-(4-pyridyl)ethanone : 1 -(3:5-dimethylphenyl.)-2-.(4-pyridyl) 
ethanone. 1 -(3:4-methylenedioxyphenyl)-2-(4-pyridyl)ethanorie : 1 -(2-naphthyl)-2-(4-pyridyl)ethanone : 1 -(4-fluorophe- 
nyl)-2*(4-pyridyl)ethanone and l-(3-cyclopentyloxy-4-methoxyphenyl)-2-(4-pyridyl) ethanone instead of l-(4-methoxy- 
phenyl)-2-(3-pyridyl)ethanone. the following Reference E-xample A compounds' 22-1 to 22-33 were synthesized. 



Reference Example A compound 22-1 : 2-bromo-l -(2-chlorophenyl)-2-(S-pyridyl)ethanone hydrobromide 
melting point: 88-90°'C. 

Reference Example A compound 22-2: 2-bromo-l-(3-chlorophenyl)-2-(3-pyridyl)ethanone hydrobromioe 
melting point: 164-1 66° C 

. Reference Example A compound 22-3: 2-bromo-l -(4-chlofophenyl)-2-(.3-pyridyi)elhanone hydrobromioe 

Used in the next reaction without purification. 

Reference Example A compound 22-4: 2-bromo-l -(2-methylphenyl)-2-<3-pyridyl)etnanone hydrobromioe 
Used in the next reaction without purification; . . . 

Reference Example A compound 22-5: 2-bromo-l -(3-me1hylphenyl)-2-(3-pyridyl)ethan'one hydrobromide t 
20 Used in the next reaction without purification. 

Reference Example A compound 22-6: 2-bromo-l -(4-methylphenyl)-2- (3--pyridyl) ethanone hydrobromide 
melting point: 96-98°C. 

Reference Example A' compound 22-7: 2-bromo-l -(3-methoxyoheny!)-2-(3-pyridyl)ethanone hydrobromide 
Used in the next reaction without purification. 
2t Reference Example A compound 22-8: 2-bromo-l -[4-(l .l-dimethylethyl)phenyi]-2-(3-pyridyl)ethanone hydrobro- 

mide \ - ' 

melting point: 190-1 94 C C. 

•Reference Example A. compound 22-9: 2-bromo-1 : (3 : 5 : dimethylpneny.)-2-(3-pyridyl)ethanone hydrobromide . * • 
melting point: 195-1 97°C: - , , 

'30 Reference Example A compound 22-1 0: 2-bromo-1-(2-chloropheny!)-2-(4-pyridyl)ethanone hydrobromide ■ 

•-. melting point: 157-159°C. 
' • Reference' Example A compound 22-11: 2-bromo-l -(3-chlo'rophenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 178-181°C. 

Reference : Example A compound 22-1 2: 2-bromo-1 -(4-chlorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
35 melting point: 189-1 93°C. 

Reference Example A compound 22-13: 2-bromo-1-(2-methylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 183-1 86°C. 

Reference Example A compound 22-14: 2-bromo-1 -(3-methylphenyl)-2-(4-pyridyl)ethanone hydrobromide ■ 
Used in the next reaction without purification. 
40 Reference Example A compound 22-15: 2-bromo-1-(4-methylpheayl)-2-(4-pyridyl)ethanone hydrobromide 

melting point: 111-113°C. 

Reference Example A compound 22-16: 2-bromo-1-(2-methoxyphenyl)-£-(4-pyridyl)ethanone hydrobromide 
melting point: 168-1 71°C. 

Reference Example A compound 22-17: 2-bromo-1-(3-methoxyphenyl)-2-(4-pyridyl)ethanone hydrobromide 
45 Used in the next reaction without purification. 

Reference Example A compound 22-1 8: 2-bromo-1 -(4-ethylphenyl)-2-(4-pyridyl)elhanone hydrobromide 
melting point: 170-1 73°C. 

Reference Example A compound 22-19: 2-bromo-1-[4-(1-methylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobro- 
mide melting point: 185-1 88°C. 
50 Reference Example A compound 22-20: 2-bromo-t-[4-(1 s 1-dimethylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobro- 

mide 

1-[4-(1 : 1-Dimethylethyl)phenyl]-2-(4-pyridyl)ethanone (10 g, 39 mmol) was dissolved in acetic acid (40 mL) 
and bromine (2.0 mL, 39 mmol) was added. The mixture was stirred at 80°C for 3 h. The reaction mixture was 
cooled with iced water and the precipitated crude crystals were collected by filtration. The crude crystals were 
55 washed with ethyl acetate to give the title compound (9.6 g, yield 81%). 

. melting point: 209-21 2°C. 
Reference Example A compound 22-21 : 2-bromo-1 -(4-propylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 167-1 70°C. 
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Reference Example A compound. 22-22: 2-bromo--,-^-bulylphenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting poini: 158-161 C C, 

Reference Example A compound 22-23: 2-b l omo-l-^-hexylphenyl)-2-(4-p V ridyl)ethanone hvdrobrbmide 
melting point: 153-1 55 C C. ' . 

Reference Example.A' compound 22-24: 2-bromo-2-t4-pyridyl)- l-(4-trifluor6meihoxyphenyl)ethanone hydrobro- 
mide 

Used in the next reaction without purification. 

. Reference Example A compound 22-25: 2-bromo-2-(4- pyr idyl)-l -(4.trifluoromethylphenyl)etnanone hvdrobromitie 
melting point: 190.-1 94 C C. . 

Reference Example A compound 22-26: 2-bromo- 1 -(4-oimethylaminophenyl)-2-(4-pyridyl)elhanone dihydrbbro- 
mide * 

melting point: 163-1 67 C C. . - - 

Reference Example A compound 22-27: 2-bromo- i-(3.4-dimethoxypnenyl)-2-f^-pvridyl)eihanone nvdrobromide- 
• melting point: 174-175 C C. 

Reference Example A.compound 22,28: 2-bromo- l-(3,4.d.methylphenyl)-2-{4-pyridvl^ethanone-hydrbbromide 
melting point: 196-199°C. 

Reference Example A compound 22-29: 2-bromo, l-(3.5-dimethylphenyl)-2-(4-pyridyl)eihanone hydrobromide 

l-(3 : 5-Dimethylphenyl)-2-(^-pyridy!)ethanone (7.0 g : 3l mmol) was dissolved in acetic acid (35 mL) and bro- 
mine (1 .6 mL : 31 mmol) was added, i he mixture was si.rred at'80 c C for 3-h. Ethyl acetate was added to the residue 
and the precipitated crude crystals were collected by filtration. The crude crystals were washed with ethyl acetate 
to give the title compound (16 g : yield 96%). 

melting point: 216-219 C C. '. 

. Reference Example A compound '22-30: 2-bromo- 1 -(3.4-methylenedioxyphenyl)-2-(4-pyridyl)ethanone hydrobro 
mide * 

melting point: 211-214°C. 

Reference Example A compound 22-31 : 2-bromo- 1 -(2-naphthyl)-2'-(4-pyridyl)ethanone hydrobromide 
... melting point: 149-152 C C. . 

Reference Example A compound 22-32: 2-bromo- 1-(4-fluorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
-melting point: 185-1 89 C C. ■ • ..... , . 

Reference Example A compound '22-33: 2-bromo-1.-(3:cyclopentyloxy^4-methoxyphenyl)-2-(4-pyridyl)ethanone 
hydrobromide 

melting point: .168-1 70 C C. .... 
Reference Example A 23 

» 

[0464] In accordance with the method described in Reference Examples-A 8-12: JP-A-61-1 0580 and USP 4 612 321 
Reference Example A compounds 23-1 to 23-294 and 23-295 to 23-349 shown in the following Tables 8 to 31 were 
synthesized. . . 
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10 



20 



9* 



i able S 

a 



SSSa E, T p,e A R ' Rc Rt 'additives, ^p-/^ 

I 1 

23-1 -NHCCH^ ' HCi 260 

23-2 -NHCOH^) n=^~ Cj^~ HCl 24 ^' 246 
23-3 

23-4 -NHCO-Zj] <Q>- HCI 275 

' 23-5 ' -NHCO-^) " {3~ ' FH C3~~ • 233 

23-6 -NHCOMe W"~~ C3~ CH 2 °~0~ 216-220 



•NHCO-O • HC ' 255-2S6 



■ .« ■ 

• 

* 


. 23.7 ■ 

* 


• -NHCOMe 


Me 




1 


218-220 


■ i 


. 23-8 

, . \ 


-NHCO-C^ 


/V 


. o- 


2HC1 


1^5-1^*8 




23-9 


-NHCO-^N 




o- 




238 


35 


23-10 


-NHCOCH 2 -^^ 


./V 






226-230 




23-11 


-NHCOfCH^-^ 


< r V 

* 


o- 




215-217 


40 


23-12 


-NHCO(CH2) 2 Me 








1 96-200 




23-13 


-NHCO(CH2) 3 Me 




o- 




205-206 


45 


23-14 


.NHCO(CH2) 4 Me 




o- 




175-177 




23-15 


•NHCOCMe 3 


/>- 


o- 




219-220 


50 


23-16 


-NHCO-^"^ 




MeO-Q- 


HCI 


268-270 




23-17 


-NHCO-Zj) 

cr 




MeO-0- 


HCI 


243-246 
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- • • . Table 9 

Reference Example A r c e ' ' " 

Compound ' a '* R < ' additives m -P-VT. 



23- "J 8 


s 






HC1 237-239 


23-19 


* 






HCI ■■■ 220-223 


23-20 


-NHCOCHj-fQt 






.184-185 


23-21 


-NHCO(CH 2 ) 2 -Q 




2 14-21 € 


23-22 


* * 


C \ 




197-1 98 


23-23 . 


-NHCO(CH 2 ) 3 Me 


( f 7— 




188-19C 


23-24 


-NHCO(CH2) 4 Me 


" /— 




167-169 


23-25 


-NHCOCMe 3 . 






245-246 


23-25 


•NHCO-sQ 




o- 


237-238 


23-27 








240 


23-28 


-NHCO-^ 

s 






240 


23-29 


-NHCOCH 2 <Q 


O- 




233-234 


23-30 






6- 


214-216 


23-31 


-NHCCCMe 3 






206-208 


23-32 






o- 


247 


23-33 


-NHCO(CH2)iMe 


O-" 


©- 


212-214 


23-34 


-NHCO(CH2) 3 Me 




o- 


232^234 


23-35 


-NHCO(CH 2 )«Me 


o- ■ 


o- . 


245-246 
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5 


■i 


> 

i 


Table 10 






10 








• 


• 

■ 


• 


Reference Exampie A • p 
Compound • a 






rn.p. / 1 - 


15 


23-36 


-NHCG-^) 




t - 

t=7~ 


£19-220 










MeO-^Jh- 


254-256 




23-35 


• 

-NHCO-Q 




MeO^r v — 


255-257 


20 


• 23-39 








2/o-2oO 




23-4C 


-NHCOMe 




Li — v / — 


O C Oft" 

266-2 be 


25 


23-41 


-NHCOCH 2 Me 




ri— ^~\_ 


241-242 












286-268 


30 


2&43 


-NHCOMe 






, p 

260-261 


• 


• 

23-44' 

* m 


-NHCQCH 2 Me 


/> 




< 

♦ 

226-227 

• 


35 


23-45 


•NHCOMe 


rv- 


Gl 

:• b- 


217-219 




• 

23-46 


-NHCOCH 2 Me 




b- 


226-229 


40 


23-47 


•NHCOMe 


/. "A 


Me 

5- 


235-236 




23-48 


-NHCOCH 2 Me 


o 


Me 


239-2<1 


45 


23^9 


-NHCOMe 

» 


•o- 


CI 

d- 


2S0-293 


50 


23-50 


-NHCOCHjMe 






289-290 




23-51 


-NHCOMe 




Me 

0- 


287-289 

r 



55 
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Table ri 



Reference Example A r 
Compound 3 



\ 



23-52 



23-57 



23-58 



.23-59 



NHCOCH 2 Me 



-NH 



-NH. 



NH. 




23-53 


-NHCOMe 


N 


23-54 


-NHCOCH ? Me 


N 


23-55 


-NHCOMe 


♦ 


23-56 


. -NHCOCHoMe 


hi 




3- 



N 





N 




' F 



Me 




Me- 
CI 





CI 

.5- 



m.p. / t 



256-260 

317-320 
.257-259 
306-309 
24S-25C 

226-230 
231-232 

256-258 



23-60 


-NH 2 




Me 


255-256 


23-67 








>300 


23-62 


•NHj 




Me-^V- 


296-298 


23-63 


-N=C(Me)NMe 2 




o. 


129-131 


23-64 


-NHCOMe 






2B2-284 


23-65 


. -NHCOMe 




MeO 


236-239 


23-66 


-NHCOCH 2 Me 




MeO 


222-224 


23-67 


-NHCO-^ 




MeO 

d- 


236-239 
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Table 12 



Reference Example A r 
Compound 6 



R. 



Rc 1 



rn.p. / tl 



23-66 

23-69 

23-70 

23-71 
23-72 
23-73 
23-74 

i 

' - .* * 

23-75 
\ 23-76 

23-77 



23-78 



23-79 



23-80 



23-81 



23-82 



■NHCOMe 



NHCOCHnMe 



N 




N 



-NHCO 

•NHCOMe 
NHCOCH ? Me 



•N(CH 2 Me)COMe N_ 



-N((CH 2 ) 4 Me)COMe N 






N 




•NH 2 



•NH. 



N 




N=^ 




N 





-NHCO 



MeC 

5- 



MeO 



o- 



MeC 






MeO 



O- 



o- 

CI 

&- 

CI 



MeO-f> 




22^-236 
237-22S 

220-222 

294-2S7 
267-269 
143-144 

111-113 
162-1 64 : 

206-209 

232-234 

236-239 

232-235 

287-289 
330-333 



292-294 
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Table 13 



R 



1 '>-*; 



Reference Example A 
Compound 



R~ 



m.p. /*C 



23*33 
' 23-64 
23-85 

23-85 
23-87 
23-68 

23-69 

i 23-90 
23-91 

23-92 

23-93 

23-94 

.23-95 

23-96 
23-97 



-NHCO-^-OMe 



-NHCOMe 
-NHCOMe 

COMe 
-NH? 

-NHCOMe 



-NHCOMe 



-NHCOMe 



•NH- 



•NHCOMe 



-NH- 



-NHCOMe 



MeO- 




HO-f * 




N 



CI 



C) 



d- 



N 



MeO 





N 




-NHCOCH 2 -Q N ^3~~ 



MeCOO-*^ 
MeO-^ % > 




N 



N 




HO* 



Me 





Me 




•Q- 

O- 
"3- 





OMe 



346-346 



305-310 



323-326 



25S-261 



2S2-293 



161-1 63 



Me 

ft A x 235-237 



254-257 

■ 

274-277 



237-239 



285-287 



235-23B 



Me 

// i . 272-274 



OMe 

0 \\_ " 213-215 



259-261 



23-98 



NHCO(CH 2 ) 4 CI MeO-QK 226-229 
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Table 13 
Rc 



' N • 



Reference Example A 
Compound 



Hi 



m . p. . / «c 



23-99 
23-100 

♦ 

23-101 
23-10? 
23-103 
23-104 

"23-105 
. 23-106 
23-107 

< 

23-108 
23-109 
23-1 10 

23-1 n 

23-J12 
23-113 
23-114 



N 



-NHCOMe 

o 

-NHCO^ 
-NHCC-^j) 

-nhccmTj) 

•NHCOCHMff2 
-NHCOCMe*- ■ 

i 

-NHCOCH 2 CHMe 2 

-NHCONHjCH^Me 

-NH 2 

-NHCOMe 
-NHCOMe 
-NHCOMe 
-NHCOMe 
-NHCO(CH2) 3 CI 





N 



N 



N 




Me 







■ 

MeO 




O-' 


MeO 






MeO 




■O- 


MeCH 2 - 






MeCH 2 " 






MeCH 2 0 


o- 


o- 








MefCH^O- 




6- 


MeO 











254- 257 
159-160 

278-281 

255- 2S7 
262-264 
266-269 

227-230 
254-256 
261-262 
215-219 
285-288 

294-295 
206-209 

201-203 

210-212 
191-194 
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Table 15 



R byS 



Reference Example A 
Compound 



Ri 



\ 



23-115 



23-117 



23-116 



23*120 
23-121 
23-122 

23-123 



O 



M«0 



w 



23-716 -NHCO|CH ; .) 5 CI 



N 



Me . 

-NHCO-^> 
Me 

•NHCOMe 



N 





MeO 



MeO 
MeG-^ v 




23-119 -NHCOMe 



-NHCOMe 



N 



N 




Me 



Me- 




Me 2 CH 

i. ■•■« ■ 



-NHCO(CH 2 ) 2 COOCH 2 Me N 




■-NHCO{CH 2 ) 2 COOH 



N 




MeO-^~~^ 




-NH 2 



23-124 -NH. 



23^125 -NH 2 



23-126 -NH 2 



23-127 -NHCOMe 



MeO- 

Me 2 CH-^3 
MeO 
MeO-^ ^ 



N 




N 




N 



N 





23-128 -NHCOMe 



23-129 . -NHCOMe 




Me 2 N-f3 



133-135 



Me0H 0 >_ 223-225 



351-352 



255-267 

246-25C 

295-297 
261-264 
334-338 

267-269 
218-219 

248-250 

273-275 

295-296 



284-286 



2B9-291 
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70 



PO 



3D 



35 



40 



45 



Reference' Example A R 
Compound fc 



fit 



tec • :ive: 



23-130 
23-131 
23-132 



23-134 
23-135 
23-136 
23-137 
23-136 
23-139 

23-140 



50 



23-142 
23-143 
23-144 

23-145 
23-146 



-NHCOCHMe^ 
-NHCOCMe, 

-NHCONH(CK2) ? Me Nl" ^ 



23-133 -NH 2 . 



-NHCOCHMe 2 
NHCOCMe 3 

■ 

•NHCOMe 



23-141 -NHCOCHMe 2 



-NHCOCMe 3 
-NH 2 
-NH 2 • 

•CH 2 COOH 
CH 2 CONHMe 



o- 



N 




-CH 2 COOCH ? Me N 

-ch 2 nhcohQ> n 3^* 

-NHCOMe, • 



N 





Me 2 CH-^_* 

Me ? CH-^V- 
Me 

■■0- 

Me , 



MeO-^ 
MeC-^ * 
Mc 3 C-f. * 




HCi 



284-285 
293-295 
287-268. 

242-24* 

309-211 
150-152 
150-151 

i ■ 

280-281 



Or. 




303-304 






317-319 






342-345 






297-298 






313-315 




Me 3 C-£>- 


254-257 






■ 

261-264 






135-137 






129-130 



55 
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Reference Example A R 
Compound - 3 



" 23-147 
23-146 
23-149 
23-150 ' 
23-1 5 1 
23-152 : 
23-153 



23-158 

23-159 

23-160 

23-161 

23-162 



-Me 



-NHCOMe 



NHCOCHMe 2 



NHCO 



•NHCOMe 



NHCOMe 



•NHCOMe 



23-154 -NHCOCHMe 2 

• ■ • < 

23-155 -NHCOCF 3 

23-156 -NHCONHCH 2 Me 

\ 

23-157 -NHCONHCH 2 Me 



-NH 2 

-NH 2 

— s « 

-NH 2 
-NH 2 
•COOH 



23-163 -NHCOCH 2 Me 
23-164 -NHCO-T} 

23-165 -NHCO-^^ 



Table 17 



4 



1 ' 



I ->-R. 




^ 

Me(CHj),-Q- 




N 



Me(CH 2 ) 2 -<f^) 







Me(CH 2 ) 3 -^ 
Me(CH 2 ) r - 



CF 3 0 



CF3OHO 








N 



N 





N 




o- 



MeO-^3 
MeO-£3 



We ( c H 2 ) 2 --/j5 




'3 A 



Me(CH2) 5 -/3 





MeO-^^ 



V 132-132 
" 256-255 
. 269-272 
240-242 
259-261 
237-239 
. 296-296 
265-286 
260-262 
224-226, 

■ 

161-183 
„ 240-242 
204-206 
178-179 
262-264 
141-143 
295-297 
292-294 

326 328 
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Tctie ■ 16 



R t>^s 



1 



>-R a 



Reference Example A 
Compound 



B, 



n. . p . / *C 



\ 



23-166 
23-167 
23- 1 66 

23-169 
■23-170 
23-171 
23-172 



23-174 
23-175 



-N'HCOH^N 

-nhccch 2 hQ> 
-nhco-Q 

-NHCCNHCHpMe 

* 

♦ 

* ■ 

-NHCONK(CH 2 )rMe 
-NHCOCH 2 OMe 

-NHCOMe 






N 
N 




f 





3^ \ 



Me 3 C 



N 



23-173 -NHCOCH 2 Me 



Me 3 GH 0 



-NHCOCHMea . 




Me 3 G 



Me 3 C 




277-279 
3DS-311 

289-292 
212-214 

248-245 
228-230 

244-246 ■ 

228-229 

204-206 



23-176 


-NHCO-^^ 




Me 3 C- 




216-218 


23-177 


-NHCO-^] 


f\- 

■ N 


Me 3 C- 




218-220 


23-178 




f>- 


Me 3 C- 




251-253 


23-179 




<rv 


Me 3 C- 




271-273 


23-180 


-NHCONHCH 2 Me 


''f\r 


Me 3 0 


o- 


302-305 


23-181 


-NHCONH(CH 2 ) 2 Me 


/V 


Me 3 C- 




190-192 


23-182 


-NH 2 


O- 


Me 3 C- 


Q- 


239-241 


23-183 


-NH 2 


•O- 


CF 3 - 




304-306 
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Vaole -2 9 



Reference Example A p 
Compound a 



22- 164 

23- 185 
23-166 



-NHCOMe- 

-NHCOCHjMe 

-NHCOCHMe 2 




* ^ 



23-194 -NHCOCH 2 Me 



N 




23-195 -NHCOCHMe 2 



N 




23-196 -NHCOCH 2 -hQ 



23-197 -NHCO-^~) 

t 

23-198 -NHCO-Q 



cf 3 hQ 



.23-187 


• -NHCOCH ? -hQ 




CF,- 




23-186 


-NHCOhQ 




CF 3 - 




23-18S 


-NHCO : hQ . . 




CF 3 - 




23-190 






CF 3 - 




.23-191 






CF 3 - 


■f\- 


23-192 


' i- 1 

-NHCONHCH 2 Me 




CF 3 - 




23-193 


: NHCONH{CH2) 2 Me 




CF 3 - 





Me 



Me 
Me 




Me 
Me 

0- 

Me 



Me 

■-ty 

Me 
Me 

Me 



328-330 

284-286 

274-275 

295-296 

254-255 

272-273 

262- 264 

263- 264 
206-207 

■ 

208-210 
291-293 



270-272 



226-229 



285-286 



275-278 
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Table 20 



* < 



R DyS 



1 ; 



a 



Reference Example A R 
Compound 



23-199 -NHCO-K N j> 



23-200 -nhcck x N 




23-203 -NHCOChkOMe 



23-204 -NH 2 



23-205 -NHCOMe 



23-206 -NHCOCH 2 Me 



N 




N 



25-20- -NHCONHCH 2 Me N ^3~ 



23-202 -NHCONH(CH 2 ) r Me N 




N 




23-207 -NHCOCHMe 2 



rv 

N 



23-208 -NHCOCH 2 -Q N=^~ 



Me 




Me 



Me 
Me 

Me 
Me 

Me 

Me ' " 
Me 



Vie 



We 



Me 




Me 
Me 



Me 
Me 

Me 
Me 

Me 



267-270 



302-304 



202-203 



128-130 



♦ T 



220-222 



237-240 



288-289 



292-293 



253-254 



235-238 
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Tabie 2] . 



Jl '>~ R a 



Reference Example A R 
• Compound ; 4 



a 



23-20S -NHCO 




23-210 



23-211 



NHCC 



23-212 -NHCONHCH^Me 



N 




23-213, -NHCONHfCH^Me 



23-215 -NHCOCH 2 NMe 2 nQ^" 



23-214 -C00CH 2 Me 

\ 



23-216 -NH 2 



23-217 -NHCOMe 



23-218 -NHCOMe 



23-219 -NH 2 



23-220 -NHCOMe 




additives m -P-/t: 




Me 



Me • 



Me " 

0- 

Me 
Me 

Me 



N 




23-221 



23-222 



-NHCOMe 
O 



MeCH ? OCOCH 2 G^ ^ 
MeCH 2 OCOCH 2 0-^^ 
HOCOCH 2 0-^^ 
— MeCH 2 0COCH 2 O-£^ 

MeCH 2 OCOCH 2 0--£3 
H0COCH 2 6-^ 



N 




Med 




300-501 



277-278 



278-280 



220-224 



204-206 

149-150 

230-23* 

167-169 

195-197 

266-270 

181-185 
239-244 
HCI 237-242 

248-250 
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II >-R, 



i > 



Reference Example A . P 
Compound . « 



23-223 



23-224 



23-225 



23-227 

'" \ 
. 23-228 

23-229 

23-230 

23-231 
23-232 

23-233 



NHCOCHoOH 



•NHCCMe 



-NHCOMe 



HC 
MeCO, 




23-226 -NOCHj-Q 
COMe w 



N 




-NHOCHj-Q" 



-NHCO-Q 
/=N 

-NHCO-Q 
-NHCO-Q 



-NMeCOMe 



N 




aoci Lives 



in. p. / 




Me 



Me 
Me 

< 

Me 
Me 





0- 



Me 
Me-* * 




MeCH 2 




f/^~~ Me< 



-NHMe 



N 





HCI 



243-245 



371 -'373 



350-351 



1C6-157 



171-172 



275- 278 

276- 277 
250-251 
241-242 
21 9-222 



226-227 
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I a Die i ; 



R 



byS 



1 « 



Reference Example A R 
Compound 8 



a 



a 



additives .^-P'/XI 



23-234 -NMeCOMe N 




23-235 -NMeCOMe N ^3~ 



Me 




.171-174 



189-193 



23-236 



23-237 -NMeCO- 



23-236 



23-239 



23-240 



23-241 



O- 



-NMeCO-l/> 



N 




-NHCO-^^ N 



-NHCO^Q 







HCl 



210-214 



210-214 



212-214 



206-210 



265-287 



264-269 



23-242 -NHCH 2 Me 




1 79-1 82 



23-243 



23-244 




-NHCOHf?) lQ- Me W^ 




2HC1 



327-329 



293-295 
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Table 24 

s 

II 

R D^S , 



1 * 



RclerenceiExarriple A R ■ ' . r . r c ■ a • ip.p : /t; 

Compound • , , econive. 

----- - ■ - — — -- — ?~ ~ ~ — 

i 

23 245 

i 

23-246 



23-24? 
23-248 
23-249 

23-250 



1 ■■ • 







\— / 




245-247 


-NHCO-v /) 


p 

Or 


Me ■ ; 

£>-■ 

Me 




* 

269-270 










171-173 


-NMeCO-^^ 


* 

•CP- 






141-142 


-NMeCO-Q> 






. .HCI 


19^-196 


-NMeCO-^j> 






* 


' 144-145 


/=N 






2HO 


175-178 



23-251 

23-252 'Aw°Mo e WeO-^V" HCI 184-187 



tH 2 Me 

X 23-253 "eH C wi^ fN 0 — ^eO-^^-i 128-130 



23-254 *CH C M^"^ N l=/" ^eO-^_J— . HCi 149-151 

23-255 *^°M^^ N ^^" 144-145 

23-256 *^ C M^^ O" MeO-^^— 2HCI 151-154 

23-257 -NMeCOMe N^h- Me 3 C-^— 186-1BB 
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Zable 21 



R, 



Reference Example A * r 
Compound a 



additives ri *?-/ t 



23-256 
23-259 



23-270 
23-271 



-NMeCOMe 
-NMeCGnQ 



N^V- Me 3 C^ ^ 



23-260 






Me 3 C-£^— 


23-261 


-NMeCO-^ 








23-262 


-NMeCO-^ 


> 






23-263 


-NCOMe 
CH 2 Me 








23-264 


-NCOMe 






Me 3 C--^— 


23-265 


"NGO-Q 








23-266 


-NCO^Q 






Me 3 C-^~ 


23-267 










23-268 








* 

Me 3 C-^— 


23-269 


-NHCH 2 Me 









-NHMe 
-NHCH 2 Me 




Me 3 C-fJ* 




HCI 189-191 

♦ 

204-206 
HC 2D2-203 
136-138 
2HO 169-171 
162-183 
HC! 184-185 
' • 222-224 
HCI 219-222 
159-160 

2HCI 159-191 

175-176 
286-289 
223-225 
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Table 26 



Reference Example A r 
Compound * 



23-272 



23-273 



23-274 



23-275 



23-276 



23-277 



23-279 



23-260 



23-281 



23-283 



-NCOMe 
C'HpMe 



NCOMe 
CH ? Me 



CH 2 Me w 



N 



/=N 
CH ? Me w 



NHfCH^VMe N 



NCOMe 
(CH^Me 



(CH^Me 
/=N 

(CHJjMe 



-NH(CH 2 ) 3 Me 



N 




-NHCH 




add: tives rr -'°- / ^ 



Me 



Me 
Me 



P 



■ HCI 



Me 
Me 



Me 
Me 



Pr 



Me 
Me 



0" 



Me 
Me 




_ Me 
23-278 ^CO-Q 



Me 



Me 



Me 
Me 



Me 
Me 



O- 0- 



Me 
Me 



23-282 NCHj-Q ff\r 

CCMe ^ ^ 



Me 
Me 



Me 



159-161 



1 7S- 1 84 



178-162 



174-178 



177-160 



, 130-132 



136-140 



.130-131 



165-168 



186-186 



193-195 



230-234 
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able 71 



P ' 



II ,>-R a 



■ • 




Reference Example Ac ^ 
Compound. 6 n * . H c ; ■ /T- 



\ 



23-284- ^""O N^V- 
COM* 1, ^ 



Me 
Me 




Me 



1 83 : T87 



23-285 . -(cSyJjie . ' KD^ ' MeO^fV 137:136 



23-267 -NCO-^j) N Cy_ Meo/V 13M32 

(CH^Me • 

23^288 ' N c C Hm1p C^ - MeC^Q^- 122-124 

..23-289 -NCOM^ N ^ Me jC -0~ 

23-290 -NH(CH2) 2 Me rQ- ' MeO-<Q>- 141-142 



23-291 -NHCHMej MeO-^- 161-163 

23-292 -NH(CH 2 ) 2 Me nQ~ Me 3 C-f\- 188-191 



23-293 - NHC °i"> fQ- MeO-O- , 131-132 

SO3H 



?3-294 -NHCOMe ON^— ^A- 332-334 

Me ■ 
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Table 2£ 



> . N 



t 



Reference Example A 
Compound 



R. 



\ 



23-2S5 
23-296 
23-297 
23-298 
23-29S 
23^300 
23-301 

■ • 

23-502 

23-303 
23-304 



23-306 

* 

23-307 



23-309 
23-310 
23-311 
23-312 



N 



N 



N 




•NCCCH=CH ? 
NHCONH-^/) 
•NHCONH-^/) 
-NHCCH^y-C0 2 r/e N_J 

NHCO-^^COjH ' f£3~~ 

N * 









N 




N 




N 




23-505 --(^-SOMe 




N 




23-308 — £^-S0 2 Me 






Me 



MeC^O 





236-238. 
217-219 
296-2S8 , 
304-306 

332-335 
127-12B 
125-126 

142-144 
169-170 

* 

184-185 
199-201 

211-212 





1 


215-217 




Me 








205-207 




Me 








115-118 




chQ- 


147-149 


•o- 




136-188 






187-189 
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Table 



P 



Reference Example A R " ~ I " 

Compound H t R c additives T: -P-/T: 

23-313 -O-SO^a N^K F^Q- (1 o W( c 4 

23-314 -\J^SO r Me ' N 5 ""^- CI— 



Me 



23-315 -NHCONH-^ \L/~~ <f^ V - 



Me 



23-318 . -N^Me N*~V- / , . 18 £-187 



23-320 -NHCH 2 -^^ 




23-322 



23-323 



23-324 



:OCH 2 -l£} — Me 2 C-Q- 

NMe* W 



202-204 



W 157-169 



23-316 -NHCOCH,CI rQ_ Me 3 CH£V HCI . 267-269 



23-317 -NH 7 ffy ^ 22? . 229 



23-319 -MHCOMe O 247-250 



179-183 



23.321 -NHCOCHhQ MeO^Q- HCI 232-236 



234-235 



233-234 



175-176 
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Table 30 
Ti 



Reference Example A 
Compound 



R. 



23-326 



■ ,23-327 

23-328 

23-329 

23-330' 

23-331 



23-334 



23-335 



23^338 





SOMfc 



-NHCOCH 2 OH 



•NHCOCHjOH 



N 




N 



N 




NHC 




23-332 -NHC 



x /^CO £ Me N_J* 




23-333 -NHC 




x />C0 2 Na X 




-NC 
I 

(CH2) 2 C0 2 CH P Me 
(CH2) 2 C0 2 CH 2 Me 



N 





23-336 -NH(CH2) 2 C0 2 CH 2 Me N_ 



23-337 .NHCCH^^-COsH 



•NC 
I 

CH 2 C0 2 CH 2 Me 



N 




MP 



M 




M 



.Me 



Me 



3^ v_ / 



Me 




Me 

•b 



Me 
Me 

Me 
Me 

Me 
Me 

p- 

Me 
Me 

Me 
Me 

p- 

Me 
Me 

Me 



159-151 
161-164 

194-196 

226-230 
261 -263 
386-3BS 

300-303 



393-395 



123-125 



161-163 



161-162 



347-349 



166-167 
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« 




fifc> v £ 



Reference Example A 
Compcunc 



23-535 



;o-Q 



-NC( 
CHoC0 2 CH 2 Me 




23-34C -NHCH 2 C0 2 CH 2 Me 



N V 



142-142 



25-341 



N 





7 V 



25o-25€ 



22-342 



* i 



C0 2 H 



TV 





35C-353 



\ 



23-343 



-NHC 



C0 2 Na 



23-344 -NHCCH\ /hCl 




o- 




257-261 



276-27S 



23-345 



-NHC 



•o- 



23-346 -NH(CH^ 2 C0 2 CH 2 -{~^ 



M 




303-304 



149-150 



23-347 -NHCON 



*0 



175-177 



23-348 -NHCO-^^COsMe 



272-274 



23-049 -NHCO^^COaH 




341-343 
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Reference Example A 23-126 ' 

N-|4-(3 ; 5-dimethylphenyl)-5-(4-pyridyl)-1 .3-1hia20l-2-yl]aceiamide . 

■ i 

■ > ■ • ' - 

5 [0465] To a solution of |4-(3 ; 5-dimethylphenyl)-5-.(4-pyridyl)-l : 3-thiazol-2-yl]amine (0.50 g. 1 .78 mmol) and 4-dimeth- . 
■ ylaminopyridine (0.06 g : 0.51 mmol) in N.N-dimethylacetamide (5 mL) was added acetyl chloride (0.21 g. 2.67 mmol) 
and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate. 
The precipitated solid was collected by filtration. The obtained solid was washed with water and dried. The crude 
crystals were recrystallized from ethanol to give tne title compound (0.17'g : yield 29%). ; 

10 melting point: 284-286 c C. ' * 

Reference Example A 23-135 

|4-(3 : 5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine 

15 ' . 

'[0466] To a solution of 2-bromo-i -(3.5;dimethylphenyl)-2-(4-pyridyl)elhanone hydrobromide (5.0 g. 13 mmol) and 
thiourea (1 .0 g : 14 mmol) in acelonitrile (60 mL) was added dropwise triethylamine (1 .9 ml. 14 mmol) and the mixture 
was stirred at room temperature for 3 h. The solvent was concentrated under reduced pressure and a saturated aqueous . 
sodium hydrogencarbonate solution was added to the residue. The mixture was extracted with ethyl acetate. The 
20 organic layer was washed with water and me soiveni was evaporated. The obtained crude crystals were r eery stalled 
from ethyl acetate to give the title compound (2.0 g. 7.2 mmoL yield 55%). 
melting point: 242-244 c C. 

Reference Example A 23-137 

25 . ' ' 

r\l-(4-|4-(i .l-dimethylethyl)phenyl)-5'-(4-pyridyl)-1 ; 3-thiazol-2-yl]acetamide 

[0467] . To a:SOlution-of |4-|4-(1 : 1-dimethylethyl)phenyl)-5-(4-pyridyl)-.1 : 3-thia2bl-2- l yl]amine (0.40 g : 1.:29 mmol) ar>d- 
4-dimethylaminopyridine (0.05 g : 0.39 rpmol) in N ; N-dimethylacetamide {4 mL) was added acetyl chloride (0.15 g : 1 .9^ * 
so . mmol). and the mixture was stirred at 80 C C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate. and the precipitated solid was collected by filtration. The obtained solid was washed with water and dried/ / 
Crude crystals were recrystallized from ethanol to give the' title compound (0.23 g ; yield 50%). 
melting point: 2B0-2B1°C: 

35 Reference Example A 23-143 - 
[4-[4-(1 : 1 -dimethylethyl)phenyl]-5-(4-pyridyl)-1 : 3-thjazol-2-yl]amine 

[0468] To a solution of 2-bromo-1 -[4-(1 ! 1-dimethylethyl)-phenyl]-2-(4-pyridyl)ethanone hydrobromide (5.0 g : 12 
40 mmol) and thiourea (0.95 g : 13 mmol) in acetonitrile (60 mL) was added dropwise triethylamine (1 .8 ml, 13 mmol) and 
the mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and saturated aqueous sodium 
hydrogencarbonate solution was added to the residue. The precipitated solid was collected by filtration. The obtained 
crude crystal was recrystallized from ethanol to give the title compound (2.6 g : 8.4 mrnoL yield 69%). 
melting point: 254-257 c C. 

45 

. Reference Exampie A 23-164 

N-[4-[4-(1 ; 1 -dimethylethyl)phenyl]-5-(4-pyridyl) : 1 : 3-thiazol-2-yl]benzamide 

so [0469] To a solution of [4-[4-(1 ? 1-Dimethylethyl)phenyl]-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (0.50 g : 1 .62 mmol) and 
4-dimethylaminopyridine (0.05 g : 0.39 mmol) in N : N-dimethylacetamide (5 mL) was added benzoyl chloride (0.15 g : 
1.94 mmol) : and the mixture was stirred at B0°C for 14 h. To the reaction mixture was poured an aqueous sodium 
hydrogencarbonate and the precipitated solid was collected by filtration. The obtained solid was washed with water 
and dried.- The crude crystals were recrystallized from ethanol to -give the title compound (0.44 g : yield 66%). 

55 melting point: 292-294 c C. 
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« 

i 

Reference Example A 23-166 
N-|4M«-(l.Vdimelhyle^ 

[0470] To a solution of |4-[4-( 1 ; l-oimethylethyl)phenyl]-5-(4-pyric:yl) -1 .3-t)ihazol-2-yl]amine (0.50 g. 1 62 mmol) and 
4-dimeth y lam,nopyridine (0.06 g. 0.49 mmol) in N.N-dimethylaceismide (5 mL) was added nicolinoyl chloride hydro- 
chlonde (0.43 g, 2.42 mmol) and the mixture was stirred at 70X tor i 4 h. To the reaction mixture was pouted aqueou* 
soqrum hydrogencarbonete solution and the precipitated solid was collected by filtration. The obtained solid wa< 
washed with water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0 49 o 
yield 73%). J ' , ■ . ' a ' 

melting poinl: 326-328 c C. ' ; ' i .■ 

' • • ' 't • 

■ 

• 1 I. 

Reference Example.A 23-16E, 

^ 4 -[*MV'-dimelhylethy^ ' - . r . . 

i * 

[0471] To a soluiion of |4-[4-(i : l-dimeihyleihyl)phenyl].5-(4 : pyridyl)-l .3-th.azol-2-yl)amine (0.50 g 1 62 mmol) and 
4:dimethylam,nopyridine (0.06 g : 0.49 mmol) in NLN-dimethylacetamide (5 mL) was added c V clopentanecart>onyl chlo- 
noe (0.32.g : 2.42 mmol) and ihe mixture was stirred at 70=C for 14 n. lo the readion mixture was poured aqueous 
. sooium hydrogencarbonete soluiion and the precipitated, solid was collected by filtration. The obtained solid* wa< 
wasr.ed with wale, and dried: The crude crystals were recrystallized (torn ethanol to give ihe title compound (0 43 q 
yield 66%).. " ■ , • ' 1 ' 

. melting poim: 309-311 C C. 

* » * * 

Reference Example A 23.-194 

K L |4-(3.5-dimelhylphenyl)-5-(4-pyridyl)-i ; 3-lhia2ol-2-yl]propionamiQe - . 

■ - • ■ ■ 

[0472] 'to a solution of |4-(3.5:dimelhylphenyl)-5-(4-pyridyl)-i ^thiazol^yllamine (0.51 g. 1 6 mmol) and 4-dimetn- 
ylaminopyndine (0.06 g. C 52 mmol) in KfN-dimethylacetamide (20 mL) was added propionyl chloride (0 16 g 1 96 
mmol) and themixiure was stirred at 80<C for 14 h. To the reaction mixture was poured aqueous sodium hydrogen- 
carbonate sorption and the precipitated solid was collected by filtration. The obtained solid was washed with waiet and 
oned. The crude crystals were recrystallized Irom ethanol to give the title compound (0 41 q yield 67%) 
melting point: 291 -293 C C. ■ - . 

Reference Example A 23-195 

N-[4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1,3-thia2ol-2-yl]-2-methylpropionamide 

[0473] To a solution of [4-(3,5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.50 g. 1 .8 mmol) and 4-dimeth- 
ylaminopyndine (0.06 g, 0.53 mmol) in N.N-dimethylacetamide (20 mL) was added 2-methylpropionyl chloride (0 20 
g : 1.91 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanol to give the title compound (0 52 q yield 83%) 
melting point: 270-272 c C, . _..„ 

Reference Example A 23-196 

N-[4-(3 : 5-dimethylpheny 

[0474] To a solution of [4-(3 ! 5 : dimethylphenyl).5-(4-pyridyl)-1 : 3-thiazol-2-yl]am«ne (0.51 g. 1 .8 mmol) and 4-dimeth- 
ylaminopyr.dme (0.06 g, 0.52 mmol) in N : N-dimethylace1amide (15 mL) was added 2-phenylacetyl chloride (0 32 q 
2.0 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium hydn> 
gencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with water 
and dried. The crude crystals were recrystallized from ethanol to give the title compound (0 33 q yield 46%} 
melting point: 226-229 c C. »«/../• 
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• Relerence Example A 23-1 97 . 

• » 

N-|4-(3.5-dimelhylphenyl)-5-(4-pyrio*yl)- 1 : 3-thia2ol-2-yl]ben2amide . 

I * * ' 

$ [0475] To a solution ot [4-(3.5-dimethylphenyl)-5-(4-pyridyl)-1 : 3-thiazol-2-yl]amine (0.51 g : 1 .8 mmol) and 4-dimeth- 
ylaminopyridine (0.06 g : 0.52 mmol) in N.N-dimethylacetamide (20 mL) was added benzoyl chloride (0.30 -g ; 2.15 mmol) 
and the mixture was stirred at 80°C tor 14 h. To the reaction mixture was poured aqueous sodium hydrogencarbonate 
solution and the precipitated solid was collected by filtration. The obtained solid was was'hed with water and dried. The 
crude crystals were recrystallized trom etnanol to give the title compound (0.18 g. yield 26%). 

10 melting point: 285-2fi(6 c C. ' . ' 

\ 

1 ; 

Reterence Example 'A 23-1 98 

N-[4-(3 ! 5-dimethylphenyl)-5-(4-pyridyl)-l .3-thia20l-2-yl]cyclopentanecarboxamide 

75 . ' ■ . ' ' * 

[0476] To a solution ol |4-(3.5-dimelhylphenyl)-5-(4-pyridyl)-1 .3-thiazol-2-yl]amine (0.51 g. 1 .6 mmol) and 4-dimeth- 
ylaminopyridine (0.07 g. 0.56 mmol) in N.N-dimethylacetamide dO mL) was added cyclopentanecarbonyl chloride 
(0.33 g. 2.47 mmol) and the mixture was stirred at 70°C tor 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitatedsolid was collected by filtration. The obtained solid was washec* with 
20 water and dried. The crude crystals were recrystallized Irom ethanol tc give the title compound (0.41 g ; yield 59%). 
melting point: 275-278 c C. • 

Relerence'Example A 23-199 , 

* * * ■ 

2t N-|4-(3.5-dimethylphenyl)*-5-(4-pyridyl)-1 : 3-thiazol-2-yl]nicotinamiae 

[0477] To a solution of |4-(3 : 5-dimethylpnenyl)-5-(4-py.ridyl)-T : 3-thiazol-2-yljamine (0.52 g : 1 .9 mmol) and 4-dimeth-:' 
ylaminiopyridine (0.07 g, 0.56 mmol) in N : N-dimethylacetamide (lO.mL) was added nicotinoyl chloride- hydrochloride'. 
• (0.51 g. 2.86 mmol) and the mixture' was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
30 nydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with , 
water and dried.' The crude. crystals were recrystallized from ethanol to give the title compound (0.44 g ; yield 61%). 
' melting point: W-270 C C. ' ' \ 

Relerence Example A 23-200 ■ 

35 

N-[4-(3 ! 5-dimethylphenyl)-5-(4-pyridyl)-1 ; 3-thiazol-2-yl]isonicotinamide 

[0478] To a solution of [4-(3 ! 5-dimethylphenyl)-5>(4-pyridyl)-1 ; 3-thiazol-2-yl]amine (0.51 g, 1 .8 mmol) and 4-dimeth-, 
ylaminopyridine (0.07 g } 0.56 mmol) in N ; N-dimethylacetamide (10 mL) was added isonicotinoyl chloride hydrochloride 
^0 . (0.48 g : 2.72 mmol) and the mixture was stirred at 80°C for 14 h. To the reaction mixture was poured aqueous sodium 
hydrogencarbonate solution and the precipitated solid was collected by filtration. The obtained solid was washed with 
water and dried. The crude crystals were recrystallized from ethanoi to give the title compound (0.22 g, yield 32%). 
melting point: 302-304°C. 

45 Reference Example A 23-201 

N-[4(3 ; 5-dimethylphenyl)-5-(4-pyridyl)-1 ..S-thiazol^-ylJ-N'-ethylurea 

[0479] To a solution of [4-(3..5-dimethylphenyl)-5-(4-pyridyl)-1 ,3-thiazol-2-yl]amine (0.51 g : 1 .8 mmol) in N,N-dimeth- 
50 ylacetamide (10 mL) was added ethyl isocyanate (0.20 g : 2.8 mmol) and the mixture was stirred at 80°C for 14 h. To 

the reaction mixture was poured aqueous sodium hydrogencarbonate solution and the precipitated solid was collected 

by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystallized from ethanol 

to give the title compound (0.27 g : yield 42%). 

melting point: 202-203 c C. 
55 . •'• . . * 



103 , 



EP 1 354 603 A1 

.Reference Example A 23-202* 

r 

*H4-(3>dimethylphenyl)-5-(4^^ 



[0460] ,o a solu.ion of [4-(3,5-dime«hylphenyl)-5-(4-pyridyl).l 3.hiazol-2-yi]amine (0.51 g. 1 .6 mmol) in N N-cimeth- 
ylacetam.de (15 mL) was added propyl isocyanale (0.23 g, 2.67 mmol) and the mixture was stirred at 80X lor 14 h 

LrS htn!' 0 ? T P0Ufed ac ' ueous ' £odium hydrogencarbonate solution and the precipitated solid was col-' 

■ lecteo by filtration. The obtained solid was washed with water and dried. The crude crystals were recrystallized horn 
ethanol to give the title compound (0.23 g, yield 33%) y^m/ea iron, 

melting point: 126-130 C C. '. 

Reference Example A 23-246 

N-|4-('3.5-dimethylphenyl)-5-(4-pyriciyl)-T3-th l a2ol-2-yl]pyia2inecarboxamide 

[0481] To a solution of |4-(3.5-dimeihylphenyl).5.(4.pyridyl)-i .3.thia 2 ol-2-yllamine (0.50 g. 1 .6 mmol) and 4-dimeth- 
ylaminopyr^ne ,0.06 B , 0.53 mmol) in KN-dimethylacetamide ,5 mL) was added pyiazirecarbonyl chloride ,0<4 
2.7 mmol) and the mixture was stirred at-70«C for 14 h. To the reaction mixture was poured aoueous sodium hydro-' 
gencarbonate so.utjon and the precipitated solid was collected by filtration. The obtained solid was wasned wan water 
ZS^^S^^ ^crystallized from ethanol to give the title compound (M, g. yield 59%). 

Reference Example A 2^ 
1 -bromo-3-ethylbenzene 

* • * 

[0482] To a 50% aqueous sulfuric acid solution ,43.6 g) of S-ethylaniline (10.0 Bl 82.5mmol) was added dropwise at 

■w -s ZT/Z'rTZ 5 tT L) °' £0d ' Urr, ni,r,,G <6 83 9 - 9S ° m ™'> 0Vef 50 ^ The obtamed reaction mixture 

sol to 82 £ li s ! m 7n l J" 20 """ Ea " S0 ' U,i0n Wa£ 8dded by small .P°--s W a 48% hydrobromic acid 
solution (82,5 mL) of copper(l) bromide (12.4 g, 66.6 mmol)be,ng.gen,ly refluxed under heating. Atlerthe add.tion the 

' ™^ miX , h Ure h Wa V ef ' U><ed Und6r hea,in9 f0r 3P min ' The ,eac,ioh mixture wa£ C001 ^ ">™ temperature and 
Zl lrT* h h :' eX,raC, W8Shed SUCGes£ive 'V *&h 1 H aqueous sodium hydroxide solution and sa.ura ed 
on ' 8 COnCemrS,ed The residue purified by silica gel column chromatography (hexane-e.hyl 
acetale = 20:1) to give the title compound (6.13 g. yield 40%). H v 1 y 

oil. ■ . • . 

1 H-NMR (CDCy 6: 1 .23 (3H, t, J= 7.5 Hz), 2.63 (2H, q, J= 7,5 Hz), 7.11-7.20 <2H, m), 7.28-7.38 (2H, m). 
Reference Example A 25 

[0483] In accordance with Reference Example A 24, the following Reference Example compound A 25 was synthe- 
sized using 3-(1-methylethyl)aniline instead of 3-ethylaniline; . • - 

Reference Example compound 25: 1-bromo-3-(1-methylethyl)benzene oil.. 

[0484] 1H-NMR (CDCI 3 ) 8: 1.24 (6H, d, J= 7.0 Hz), 2.77-2.99 (1H, m), 7.03-7.16 (2H, m), 7.27-7.34 ,1H, m), 7.37 

Reference Example A 26 . 
3-ethyiben2oic acid 

ml- t^O^nlnnf ^ ^ °' ' ^v™- 3 ^*™™ ^ 9- ^ mmol) in tetrahydrof uran was added dropwise to a 
m xiure (5.0 mL) of magnes.um turnings (0.74 g, 31 mmol) and tetrahydrofuran under an argon atmosphere and the 
mixture was stirred as , t was for 30 min. The reaction mixture was added to the crushed dry ice and the mixture was 

hTace,!^ I " ■ ? N Hydr ° Ch,0riC aCW ^ add6d 10 ,he reaCti ° n miX,ure and ,he ^ — extracted " 
X k ,h e T, W8S dMed: ,il,ra1ed and concentra, ed. The residue was purified by silica gel column chroma- 
tography (hexane-ethyl acetate = 5:1) to give the title compound (3.87 g yield 93%) 
oil. '■ 
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i 

1 H-NMR (CD'CU) 6: 1.28 (3H. t. J= 7.5 H2), 2.73 (2H, q, J= 7.5 Hz), 7.34-7.50 (2H, m). 7.92-7. S8I2H. m). 

Reference Example A 27 * 

5 [0486] In accordance wilh Reference Example 26 : the following Reference Example A compounds 27-1 and 27-2 
were synthesized using 1 -bromo-3-(1 -methylethyl)benzene or 1 -bromo-4-tluoro-3-methylbenzene instead of "l-bromo- 
3-ethylbenzene. 

• Reference Example A compound 27-1 : 3-(i-methylethyl)benzoic acid oil 
70 ""H-NMR (CDCI 3 ) 6: 1.29 (6H : d : J= 7.0 Hz). 2.98-3.06 (1H. m). 7.38-7. 5*4 (2H : m) : 7.90-8.02 (2H : m). 

Reference Example'A compound 27-2: 4-fluoro-3-melhylben?oic acid 
■ melting point: 165-167 b C. • 

♦ 

T 

Reference Example A 28 

it 

3-ethylbenzoyl chloride 

[0487] 3-EthyIbenzoic acid (9.40 g. 62.6 mmol) was added slowly to thionyl chloride (45 mL) at 0 C C. and N.N-dimetn- 

* 1 

ylformamide (3 drops) was added dropwise. The obtained reaction mixture was refluxed under heating as il was for 2 
20- ■ m, The reaction mixture was concentrated and used without purification in the next reaction. 

« * 

Reference Example A 29 • 

■ 

[0488] In accordance with Reference Example A 2& : the following Reference Example A compounds 29-1 to 29-3 
25 were synthesized using 3-(l -methylethyl)benzoic acid.. 4-fluoro-3-meinylbenzoicacic or 4-cyclohexylbenzoic acid in-, 
stead of 3-ethylbenzoic acid. 

c > 

Reference Example Acompound 29-1 : 3-(i-methylethyl)benzoyl chloride • ,■ j 

Used in the next reaction without purification. 
30 Reference Example A compound 29-2: 4 : fluoro-3-methylberizoyl chloride 

Used in the next reaction without purification. 
Reference Example A compound 29-3: 4-cyclohexylbenzqyl chloride' 

Used in the next reaction without purification. 

35 . Reference Example A 30 ' ... 

[0489] In accordance with Reference Example A 14 ; the following Reference Example A compounds 30-1 to 30-7 
were synthesized respectively using 3-trifluoromethylbenzoyl chloride., 3,5-dichlorobenzoyl chloride, 3-ethylbenzoyl 
chloride, 3-(1-methylethyl)benzoyl chloride, 4-fluoro-3-methylbenzoyl chloride, 4-cyclohexylbenzoyl chloride and 
*o 3-fluorobenzoyl chloride instead of 4-chlorobenzoyl chloride. 

Reference Example A compound 30-1 : N-(3-triiluoromethylbenzoyl)propyleneimine 
oil. 

1 H-NIMR (CDCI 3 ) 5: 1.42 (3K d : J= 5.5 Hz), 2.20 (1H, d : J= 3.3 Hz), 2. 56-2.67. (2H, m), 7.61 (1H, t, J= 7.7 Hz), 
45 7.81 (1H,d,J= 7.7 Hz\ 8.21 (1H,d,J= 7.7 Hz), 8.30 (1H,s). 

Reference Example A compound 30-2: N-(3,5-dichlorobenzoyl)-propyleneimine 
oil. 

1 H-NMR (CDCI3) 5: 1 .40 (3H,'d : J= 5.1 Hz), 2.19 (1H, d, J= 3.3 Hz), 2.57 (1H, t, J= 5.5 Hz), 2.57-2.70 (1H ; m), 
7.54 (1H,t,J= 1.8 Hz), 7.88 (2H,d,J= 1.8 Hz). 
so Reference Example A compound 30-3: N-(3-ethylbenzoyl)-propyleneimine 

oil. 

1 H-NMR (CDCI3) 5: 1.27 (3H, t, J= 7.5 Hz), 1.40 (3H, d, J= 5.5 Hz), 2.14 (1H, d, J= 2.9 Hz), 2.52-2.61 (2H, m) : 
2.71 (2H, q, J= 7.5 Hz), 7.32-7.41 (2H, m), 7.81-7.89 (2H, m). 
Reference Example A compound 30-4: N-[3-(1-methylethyl)benzoyl]propyleneimine 
55 oil. *. 

1 H-NMR (CDCI3) 6: 1.29 (6H : d, J= 7.0 Hz), 1..40 (3H, d, J= 5.9 Hz), 2.14 (1H, d, J=,3.7 Hz), 2,51-2.64 (2H. m), 
2.87-3.1 0 (1 H : m), 7.33-7.46 (2H, m), 7.84 (1 H, dt, J= 7..0, 1 .8 Hz), 7.91 (1 H, s). 
Reference Example A compound 30-5: N-(4-fluoro-3-methylbenzoyl)propyleneimine 
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* 

oil. 

J= 8 N 6 M H^ 7.8W 6 9 J jHm) * " ^ ^ ^ * J= " ^ 2 33 < S ' 3H >' 2-51-2.61 (2H,m), 7.06 (1H : t 
Reference Example A compound 30-6: N-{4-cyclohexylben?oyl)-propy(eneimine 

, h^X:T^.Z m ' £ " 89 2 12 " K v* 32 H * ,3H ' m) > >» •* * 

Reference Example A compound 30-7: N-(3-fluorobenzoyl)-propyleneimine " 
oil. • • 

; h '-^ R <CDCI 5 J6: 1.40(3H. d,J= 6.5 H 2 ), 2,16 (IK d, j= 3.3 Hz), 2.52-2.68 <2H : m),7.25 (1H. ddd. J= 8 4 2 6 
1.1.H 2 ). 7.43 <lH.ddd.J=8.V. 7.7.5.5 H 2 ). 7.69 (OH, ddd J= 8.V2.6, 1,5 H 2) . 7.81 ,1H. ddd, J= 7.7,1.5, 1.1 Hz). 

Reference Example^ 3i 

[0490] In accordance with Reference Example A 16, the following -Reference Example A "compounds 31-1 to'^-7 

were synthesized respectively using M-l3-trifluorbmethylben 2 oyl) D ro P yleneimine. N-OA-dichtorobewoyl)pfopyl^ne. 
imin * ; ^-ethylDenzoy^p^ 

Pr°Py'ene,m,ne, A^-cyc^ 

robe.n 2 o y .)propy.eneimine. Reference Example A compound 31-1: 2-(4-p y ridyl)-l.'-(3-tfifluorom'ethylphervyl)elhanone 

^H-N-MR (CDCI 3 ) 6: 4.33 (2H, s). 7.21 ,2H, c J= 6.0 Hz). 7.65 (IH. dd. J 8.4. 7.7 Hz) 7 87 ,1H d J- 7 7 Hz) 6 16 

(1H,.d,J= 8.4 Hz). 8.26 (lH,s). 8.59 (2H.d.J= 6.0 H 2 ). ' ■ 

Reference' Example A compound 31-2: i-(3,5-dichlorophenyl)-2-(4-pvridyl)etnanone 
mellin'g poini: 163-164 C C. > 

' Reference Example A compound 31-3: 1-(3-ethyiphenyl)-2-(4-pyhdyl)ethanone 
melting point: 102-103°C. , 

.^?J e ^ ence Example A compound 31-4: l-|3-(r-methylethyl)phenyl]-2-(4-pyridyl)ethanone 
•melting point: 50-52°C. . . . 

Reference Example A.compound 3V5: l-(4^luoro-3-methylphenyl)-2-(4-pyndyl)ethanone 
. (f melting point: 86-88°C. ' • \ . : ' 

• ( Reference Example A compound 31-6: T-(4-cyclohexylphenyl)-2-(4>pyr,idyl)ethanon.e ' • " 



• 1 H-IMMR (CDCI3) 6: 1 .32-1 .52 (5H : m) , 1 .77-1.89 <5H : m) : 2.58 (1 H. m). 4.26 (2H. s) 7 20 (2H d J- 6 3 HzV 7 32 
. (2H. d. J= 8.4 Hz) : 7.93 (2H. d : J= 8.4 Hz). 8.56 (2H : d : J= 6.3 Hz). ( ; J- 6.3 Hz). 7.32 

: Reference Example A compound 31-7:1 -(3-fluorophenyl)-2-(4-pyridyl)ethanone 
Amorphous powder. 

'H-NMR (CDCI3) 5: 4.28 (2H, s), 7.20 (2H. d, J= 6.2 Hz), 7.33 (1 H,' ddd. J- 8.1,2.6. 1.1 Hz) 7 49 (1H ddd J- 
8.1, 7.7, 5.5 HZ), 7.68 (1H, ddd, J= 9.5, 2.6,1.5 Hz), 7.79 (1H, ddd, J- 7.7,1.5. 1.1 Hz), 8.58 ,2H d J= 6 2 Hz)" 

Reference Example A 32 

[0491] In accordance with Reference Example A 17, the following Reference Example A compounds 32-1 to 32-4 
were synthesized using 2,4-lutidine or 7 -collidine instead of rpicoline. 

Reference Example A compound 32-1 : 1-(3-methylphenyl)-2-(2-methyl-4-pyridyl)ethanone 
melting point: 56-57 c C. 

■ •■ . - . .... 

Reference Example A compound 32-2: 1 -(3,5-dimelhylphenyl)-2-(2-methyl-4-pyridyl)ethanone 

Reference Example A compound 32-3: 2.(2 J 6-dimethyl-4-pyridyl)-1 -(3-methylphenyl)ethanone 
melting point: 46-48°C. 

Reference Example A compound 32-4: 1-(3 : 5-dimethylphenyl).2-(2 : 6-dimethyl-4-pyridyl)ethanone 
• melting point: 135-1 36°C. 
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Relere'nce Example A 33 , 
2-(2^erl-butoxycarbonylamino*4-pyridyl)-lM4-methoxyphenyl)ethanohe 

[0492] A solution of 2-tert-butoxycarbonylamino-4-methylpyridine (20 g : 97 mmol} in anhydrous tetrahydroluran (300 
mL) was cooled to -78°C and 1 .6 M n-butyllithium/hexane solution (140 mL : Q.23 moi) was added dropwise wjth stirring. 
After completion of the dropwise addition, the mixture was stirred at room temperature for 30 min and cooled to -78°C. 
A solution of N-(4.-methoxybenzoyl)propyleneimine (25 g : 0." 3 mol) in anhydrous tetrahydroluran (50 mL) was added 
dropwise. Alter completion of the dropwise addition, the mixture was stirred at room temperature lor 2 h. To the reaction 
mixture were added f/ater (100 mL) and isopropyl ether (300 mL) : and the obtained crude crystals were collected by 
filtration. The crude crystals were recrystallized from'.telrahytiroturari-hexane to give the title compound (23 g : yield 
69%). ■ ' ' 

melting ptoini: 167-'190 C C. ' ... 

t 

Rete'rence Example A 3^ ' . , ■ 

[0493] In accordance with Reterence Example A 33. the following Reference Example A compound 34-1 and 34-2 
were synthesized respectively using N-(3-methylbenzoyl)propyleneimine and N-(3 : 5-dimethylben^oyi)propyleneimin'e. 
. instead ot N-(4-methoxybenzoyl)propyleneimine.. • , 

Reference Example A compound 34-1 : 2-(2-ten-buioxycarbonylamino-4-pyridyl)-l -(3-methylphenyl)ethanone 
melting' point: 144-146 C C. 1 

Reterence Example A compound 34-2: 2-(2-ten-butoxycarDonyiamino-4-pyridyl)-1-(3 : 5 : dimethylphenyl)ethanone 
melting point: 133-136°C. 

Reterence Example A 35 . 

i 

2-fiuoro-4^methylpyr!idine. ,* • . * ■-. 

it. 

[0494] Synthesized in accordance with the method described in Journal of. Medicinal Chemistry ,, vol. 33 : pp.. 
1667-1675 (1.990): ■ " *' ' 

bo'ihng point: &2-86 c C (10 kPa). ' 

Relerence Example A 36 

2-(2-fluoro-4-pyridyl)-1-(3-methylphenyl)ethanone 

■ 

4 ... t 

[0495] A solution of diisopropylamine (44 mL : 0.31 mol) in anhydrous tetrahydrofuran (300 mL) was cooled to -78 C C- 
under an argon atmosphere, and 1 .6 M n-butyllithium/hexane solution (190 mL : 0.31 mol) was added dropwise with 
stirring. After completion of the dropwise addition, the mixture was stirred for 1 0 min : and a solution of 2-fluoro : 4-meth- 
ylpyridine (34.5 g, 0.31 mol) in anhydrous tetrahydrofuran (30 mL) was added. The reaction mixture was stirred at 
-1 0°C for 30 min. The reaction solution was cooled to -78 C C and a solution of N-(3-methylbenzoyl)propyleneimine (52 
g. 0.30 mol) in anhydrous tetrahydrofuran (30 mL) was added dropwise.. After completion of dropwise addition, the 
mixture was stirred at room temperature for.2 h. To the reaction mixture was added water (100 mL) : .and the mixture 
was extracted with ethyl acetate. The extract was washed with water, dried and the solvent was evaporated. The 
residue was recrystallized from isopropyl ether to give the title compound (35 g : yield 52%). 
melting point: 66-67°C. 

Reference Example A 37 

[0496] In accordance with Reference Example A 36 : the following 

Reference 1 Example A compound 37 was synthesized using N-(3-methoxybenzoyl)propyleneimine instead of 
N-(3-methylbenzoyl)propyleneimine. 

Reference Example A compound 37: 2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenyl)ethanone 
oil . 

1 H-NMR (CDCI 3 ) 5: 3.86 (3K s) ; 4.31 (2H : s) : 6.86 (1H S s) : 7.03-7.19 (2H : m) : 7.31-7.59 (3H ; m) ; 8.18 (1 H : 6, J= 
5.6 Hz). 
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Reference Example A 36 • 



[0497] In accordance with Reference Example A 2v the following Reference Example compounds 36 .-, I0 36 . 2l 
were synthesized respectively using 2-melhylbenzonitrile. 3-methylbenzonitrile. 4-melhvlben7oniirile 2-chlorober,- 
zonitnle 3-chlorobeozonMle, 4-fchlorobenzonitriie, 3-methoxybenzonhrile/4-methoxvbenzonitrile. 2-fluorobenzoni. 
Into, a-fluorob«HonHrile, 4-fluorobenzonitrile, 4-nHroben 2 onitrile : -piperonylonitrile. 3-methoxycarbonylbenzonitrile 
4-mefhoxycarbonylbenzoni.rile, butyronitrile, isobutyronitrile, valeronilrile, hexanenitrile. 3-phenylp.opionitrile and 
4-phenylbutyronitrile insiead of 4-methylihiobenzonitrile. 

• Reference Example A compound 38- Y: 2-melhyl(thiobehzamide) ' . : . ' 

* 

• 1 K-NMR (CDCI 5 ) 6: 2.37 (3K s) : 6,88 (IH. bi s). 7.06.7.23 (3h\ m)/7,.24-7.3l ("iH. m). 7.88 (1H -br s) 
Relerence Example A compound 36-2: S-metnyl(thiobenzamide) melting point: 6&-89 c C 
Reference Example A compound 36-3: 4-meinyl(thiobenzamide) melting poim: 1 72-1 74 C C. 
Reference Example A compound 36-4: 2-chlor.oihiobenz3mide melting point: 56-59 c C. 
Relerence Example A compound 38-5: 3-chlorothiobenzamide melting poini: n«-n5*c 
Relerence Example A compound 38.-6: 4-chlbrothiobenzamide melting point: i30-i3i c C 
Relerence Example A compound 36-7: 3-metnoxvthiobenzamide 
oil- . .. 

"'H-NMR (CDCI 3 ) 6: 3.66 (3H. s). 7.02-7.06 (IH. m). 7.31-7.36 (3H, m). 7.^6-7.49 (1H m) 7 76 (I H br c) 
Relerence Example A compound 38-8: 4-methoxythiobenzamide melting point: 14&-149 C C 
Relerence Example A compound 38-9: 2-Huorothiobenzamide melting point: 113-n4°C 

Relerence Example A compound 36-10: 3-lluorothiobenzamide melting point- 15V152 C C 
Reference Example A compound 36-11 : 4-fluorothiobenzamide melting point: 156-157 C C 
Reference Example A compound 36-12: 4-nitrothiobenzamide melting point: 159-1 60 C C 
Relerence Example A compound 38-13: thiopiperonylamide melting point:' 188-189 C C 

Relerence Example A compound 36-14: 3-methoxycarbonyl-thiobenzamide 
melting point: 140-141 C C. 

Reference Example A compound 38-15: 4-methoxycarbonyithiobenzamide ' ■ ' i.-- 

melting point: 191-192 C C. , 

Relerence Example A compound-38-1 6: thiobutylamide 

oil ' • . . - . 

» 

Relerence Example compound A 38-17: thioisobutylamide ' 

oil - . • -' ■ 

1 H-NMR (CDCI3) S: 1 .28 (6H ; d : J= 5.8 Hz) : 2.79-2.96 (IH, m) ; 6.99' (1 H. br s). 7.71 (1 H. br s) 

Relerence Example A compound 38-18: thiovaleramide 1 

oil 

tot 7 R 73 C (?S' bfs) 0 94 <3H: ^ J= 7 3 1 31 " 1 ^ (2H; m); 1 ^ 183 < 2H ^ m >= 2 67 (2H, t, J= 7.7 Hz)^6.92:(1 K 

Relerence Exampie A compound 38-19: hexanethioamide 

oil ■ ' ' 

^HrNMR (CDGI3) 6: 0.90 <3K t : J= 6.9 Hz), 1 .22-1 .45 (4H : m), 1 .70-1 :84 (2H S m). 2.66 (2H. t. J= 7.5 Hz) 7 05 (1 H 
br s). 7.91 (1 H. br s). - 

Reference Example A compound 38-20: 3-phenyl(thiopropionamide) melting point: 83-84°C 
Reference Example A compound 38-21 : 4-phenyl(thiobutylamide) melting point: 60-61 c C. 



Reference Example A 39 

[0498]. In accordance with Reference Example A 6, the following Reference Example A compounds 39-1 to 39-13 
were synthesized respectively "sing2-(4-p y ridyl)-1-(3-trifluorometh y lphenyl)-ethanone.1-(3.5-dichloro P henyl).2-(4-py- 
;;dy0e1h a none 1-(3-ethylphenyl)-2-(4- P yridyl)ethanone.. 1-[3-(1-methylethyl)-pheny.]-2-(4-pyridyl)ethanone. 1 %. 
luoro-3-niethyl P henyl)-2-(4-pyridyl)ethanone ; 1-(4-cyclohexylphenyl)-2-(4-pyridyl)-ethanone. 1 -(3-fluorophenyl)-2- 
(4-pyr,dyl)ethanone : 2-(2-fluoro-4-py r idyl)-1-(3-methylphenyl)ethanone ; 2-(2-fluoro-4-pyridyl)-1-(3-methoxyphenvl) 
elhanone, 1 -<3-methyl P henyl)-2-(2-melhyl-4- P yndyl)ethanone, 1 -(3;5-dimethylphenyl)-2-(2-methyl-4-pyridvl)eth- 
anone : 2-(2;6-dimethyl-4- P yridyl)-1-(3-methyl P henyl)ethanone and 1-(3 ! 5^dimethylphenyl).2-(2.6-dimethyl-4-pyridvl) 
ethanone instead of 1-(4-methoxyphenyl)-2-(3-pyridyl)ethanone. 
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Relerence Example A compound 39- T: 2*bromo-2-(4-pyridyl)-"t-(3-tri1luoromethylphenyl)ethanone hydrobromide 

Used in the next reaction without purification. , 
.Reference Example A compound 39-2: 2-bromo-1 : (3.5-dichlorophenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 253-254°C s i{ ' 

Reference Example A compound 39-3: 2-bromo.-l-(3-ethylpnenyl)-2-(4-pyridyl)ethanone hydrobromide 
melting point: 146-148°C. \ 

Reference-Example A compound 39-4: 2-bromo-1 -|3*(1-methylethyl)phenyl]-2-(4-pyridyl)ethanone hydrobromide 

melting point: 143-144 C C. 1 ' , s . 

Reference Example Acompound 39-5: 2-bromo-1-(4-fluoro-3-methylphenyi) -2-(4-pyridyl)ethanone hydrobromide 
10 ••••melting point: 2ljl-2l4°C. *' , ' 

Reference Example A compound 39-6: 2-bromo-*1 -(4-cyclohexylphe'nyi)-2-(4 : pyridyl)ethahon'e hydrobromide 

melting point: 189-191 C C- . ■ ■ ' ■ . ' 

Reference Example A compound 39-7: 2-bromo-l-(3-flu'orophenyl)-2-(4-pyridyl)ethanone hydrobromide 

melting point: 191-194 C G. - 
it ■ Reference Example A compound 39-8: 2-bromo-2-(2-flubro-4-pyri'dyl)-i.M3-melhylphenyl)ethanone hydrobromide 

Used in the next reaction without purification. 

Reference Example A compound 39-9: 2-br'omo-2-"(2-fluoro-4-pyridyl)-l-(3-methoxyphenyl)ethanohe. hydrobro- 
mide : 

♦ 

Used in the next reaction without purification.. » 
20 Reference Example A compound 39-1 0: 2-bromo-1 -(3-metnylpnenyl)-2-(2-methyl-4-pyridyt)ethanone hydrobro- 

mide melting point: 144-146 C C. • 

Reference Example A compound 39-11: , 2-bromo-l-(3 : 5-dimethylpnenyl)-2-(2-methyl-4-py'ridyl)ethanone hydro- 
bromide Used in the next reaction without purification. ' 

Reference Example A compound 39-12: 2-bromo-2-(2.6-dimethyl-4-pyridyl)-l-(3-methylphenyl)ethanone hydro- 
• 2t bromide Used in the next reaction without purification. 

Reference Example A compound 39-13: 2:bromo-1-(3 : 5-dimethylphenyr)-2-(2.6-dimethy ( l-4-pyridyl)ethanone hy- 
drobromide 

•melting point: 208 ; 212°C. .. ■*> -*\ 

30 Reference Example A 40 . . • 

' 4 , I 

2-bromo-2-(2-)ert-butoxycamonylamino-4-pyridyl)-1-(4-methoxyphenyl)ethanone hydrobromide 

[0499] To a solution of 2-(2-tert-butoxycarbonylamino-4-pyridyl)-l -(4-methoxyphenyl)ethanone (0.36 g ; 1.1 mmol) 
35 in acetic acid (5 mL) was added bromine (0.058 mL 1 .1' mmol) and the mixture was stirred at room temperature for 1 
h. The reaction mixture was concentrated and the residue was washed with isopropyl ether to give the title compound 
(0.44 g : yield 82%). 

Amorphous powder 

40 

[0500] 1 H-NMR (CDCI 3 )6: 1.55 (6H : s) : 3.92 (3H } s) : 6.35 (1H : s) ; 6.9.9-7.03 (2H ; m) : 7.66 (1H, dd, J= 6.6, 1.8 Hz), 
- 8.02-8.07 (2H S m), 8.20 (1H. d : J= 6.6 Hz), 8.70 (2H : d : J= I.BHz), 11.02 (1rH : br s). 

Reference Example A 41 

45 ■ 

[0501] In accordance with Reference Example A 40 : the following Reference Example A compounds 41-1 and 41-2 
were synthesized respectively using 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1-(3-methylphenyl)ethanone and 
2-(2-tert : butoxycarbonylamino-4-pyridyl)-1-(3 : 5-dimethylphenyl)ethanone instead of 2-(2-tert-butoxycarbonylamino- 
4-pyridyl)-1-(4-methoxyphenyl)ethanone. Reference Example A compound 41-1: 2-brorno-2-(2-tert-butoxycarbo- 
50 nylamino-4-pyridyl)-1-(3-methylphenyl)ethanone hydrobromide 
Used in the next reaction without purification. 

Reference Example A compound 41-2: 2-bromo : 2-(2-tert-butoxycarbonylamino-4-pyridyl)-1 -(3,5-dimethylphenyl) 
ethanone hydrobromide 
55 Used in the next reaction without purification. 
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Reference Example A 42 

ethyl (4 : phenyl-r ; pipera2inyl)cajbothioylcarbamaie 



ace one S I TnZ ' ^ 0,) 3d0ed i0 £ £0 ' U,i0n 01 e,hyl ^o.hiocyana.oiorma.e ,8.1 g. 62 mmol: 
n acetone (30 mL>and .he m.xture was refluxed under heating (or 1 h. The reaction mixture was concentrated and 
the crude crystals were recrystal.ized from ethyl acetate to g,ve the title compound (TS 9 yield 73%) 
• melting point: 134-135 C C. . y: } 

Reference Example A 43 
4-phenyl-l-piperazinecarbothioamide 

■ 

rr jandihe-m*. u« was st.rred at ,80°C f or 2 h, The reaction-mix, ure wmadebasicwfthBNraouwuLo^vd^- 

rz-r^r^Sd^r co,,ec,ed by ,ii,ra,ion The ws ™* - — *- «° 9 ™ 

melting point: 176-1-79*0. 
Reference Example A. 4* 

JpTc", i n 0 5 ^SpT fi .^^'* Be * e * ,n Refe,enCe EXaW ' eS A 6 '° Reference Example A 44-, . 
3! >-42 were? y nth"sizec ' " ^ C ° m °° Und£ A ^ * ^ m " ^ M ^ ^ 



EP 1 354 603 A1 



Table 32 



fi cs,£ 



J-R 



e 



Reference Example A 
Compound 



a 



44-1 



44-3 



44-5 



44-6 



44-7 



44-8 



44-9 



44-14 



44-2 -NH ; 



OMe 



-d- 



-NHCO-fc />-C0 2 Me 



44-4 -Me 



S. 





SMe 



•SOMe 



NH< 



44-10 -NHCOMe 



44-11 : -NHCONH 



-o 



44-12 -NHCO-k />-C0 2 Me 



44-13 -NHCO 




SMe 




N 



N 




N 






Me 

Me 
We 



We 




Me 



Me 




o- 

Me 
CF n 

o- 




o- 



CF- 



o- 



CF- 



o- 



o- 



125-13? 



267 : 26S 



246-248 



74-75 



110-111 



107-108 



101-102 



168-169 



229-230 



247-249 



208-210 



279-261 



351-253 



92-93 



111 > 
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Table 33 



R C ^N 



Reference ,Example A c 
Compound a 



44- IE 



44-17 




44-16 



44-23 



4425 



44-26 



k /V-SCMe 




OMc . 



NHMe 



44-20 -NHCH 2 Me 



^-21 -NMeCOMe 



W 




44-22 -NMeCONH 



' N 




,h_ 0 



NMeCO-Q-C0 2 Me — 



44-24 -CH 2 Me 




tf-CC 2 Me 




x />-SC 2 Me 



44-27 -NHCCMe 



44-28 -NIK 



■ o- 



Me 



Me 



b-- 



Me 




Me 



Me 




Me 
Me 



Me 



CI 






259-262 



199-202 



.190-191 



169-170 



190-1S1 



134-135 



56-56 



152-153 



171-174 



307-308 



263-264 



112 
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w 



Reference Example A 
Compound; 



Table 34 ' 



I ->-R a 



R, 



I < 



ru.p. /*C 



7* 


44-2£ 


-NfHCOMe 




• ■ >v 


• 


44-30 

■ 








2P 








O 




44-32' 


1 






2b 


4 

4433 




■o- 


o-o-: 




i 

44-34 ' 


— ^~^-SO ? Me 




, : b- 


• 


44-35 ' 


— ^~^-C0 2 H 


•o- 


F 

■ o- 




44-36 


— ^>~SbMe 








> 

44-37 


-NHCOMe 


O- 






44-38 


-NHCONH-^^ 




<Ot>- 


40 


• 

44-39 


-NHCONH-^^ 




Me 


45 


44-40 


CI 

-NHCONH-^^ 




Me 




44-41 


-NHCONH-^^-Cl 


-Q- 


Me 


50 


44-42 


Me 

-NHCONH-^^ 




Me 

6- 



326-326 



227-226 



117-119 



1 44- 1 45 



232-234 



188-189 



316-318 



165-166 

304-306 
210-213 

223-224 



206-207 



205-206 



227-22S 



55 



113 



10 



25 



3D 



40 



55 
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i 



Table 36 



Reference Example A P 

Compound 6 H t> R, 



44^3 



• /t~t\ Me 



CO ? Me M e 

44-47 /=< 



44-48 



44-49 





35 ^-S 0 



Me 

-<5 <-> tv 




Me 

44 51 : ~\_^ Me N 33~" 



44-52 -NH 2 fv^ 





CI 



114 



Me 

<^\— 250-221 

* ; -NHCONH^-CN ' ^ 



^Jy— 335-336 



103 : 104 



oil 



86-87 



137-136 



332-333 



45 


OMe 

44-53 . . " /=( 
-NHCONH-di 




Me 


193-194 




«4-54 -NHCONH-^^-OMe 




Me 

6- - 


164-166 


50 


44-55 \ — > 
-NHCONH-& } 




Me 


197-19S 
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Table 36 



Reference Example A R 
Compound 3 



a 



44-56 



44-57 



44.56 . 



44-5? 



44-61 



44-62 



44-63 



44-64 



44-65 



44-66 



44-67 



-NHCONH 



-NHCONH 




44-60 -NHCONH 



-NHCONH-^~^- NMe 2 



-NHCONH 



-NHCONH 



CI 



C0 2 EI 




c; 



-o 



N 





N 




N 




N 




N 




N 




Me 



0- 

We 

5- 




. MeC- 




Me 



Me 




rTV ' Me • • 



o- 



Me 

.•to- 

Me 

to- 



Me 
Me 



Me 
Me 

< 

Me 
Me 




to- 

Me 



ISO- 192 



192-194 

133-134 
153-15^ 

156-163 
166-170 

* 

212-215 



203-205 



13' VI 32 



152-153 



123-124 



142-144 



115 
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Teble 37 





116 
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Table 38 

i 

c <^ N 



Reference Example A 
Compound 



m . p . / «C 



44 



44-73 



44-60- 



44-84 



44-86 



44-87 





44-81 -NHCCMe 



44-82 



44-83 -NH : 




SMe 



N 



-NHCONH 




C0 2 H 



44-85 -NHCONH-4 /h9°2 H N _ 




-o 

— ^~^-CQ 2 Me 



44-88 — ^~^-CC 2 H 



44-8S -NHCONH 



, Me 



Me 
Me 



Me 

Me ' 

Me 



C! 



1^7-146 



101-102 



153-154 



<Q- 


MeCK ? 


253-254 




MeCH ? 

Or 


•98-9S 

* 


» 


VeCH? 


201-202 




Me 

. '0- 


i 

189-192 


O- 


Me 


217-220 


Or 


Me 

0- 

Me 


107-109 




CI 


162-164 


o- 




.332-334 


O- 


0- 


288-290 



117 



EP 1 354 603 A1 



Reference Sample A 
Compound . 



44-90 —X y )-CO ? .V,e 



44-91 




CO->H 



44-92 



CC 2 H 



44-93 d >-C0 2 Me 



44-94 



. -o 



C0 2 Me 



44-95 




C0 2 H 



44-98 -NHCCKv />-C0 2 Me 




44-99 -NHCO-6 /hC0 2 



44-100 ,-NH 2 



44-101 -NHCO-^^-CN 



Teble39 : 




} 

R t>S-S 

* 

• 


■ 4 * . 

i 

I 

i « 


; R t 






MeO 

. • ...o- 

1 




■ MeO 




•Me " 

■ 




Me 

. 0- 

Me 




Me 

■0- 

Me - 


.'©-■ 


! ! 

Me 
Me 




Me 

0- 

/ — 
Me 




MeCH 2 




MeCH 2 




MeCH 2 

o- 




Me 2 CH 

d- 




Me 



in. p. / 



130-13' 



296-29: 



251-252 



165- 166 



129-130 



349-550 
269-270 



126-127 



290-291 



324-326 



197-198 



269-270 



118 
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Table 40 



1 '>~ R a 



10 



Reference Exampie A 
Compound.' 



TV,. p 



It 



20 



Ob. 



30 



35 



40 



45 



50 



44-102 -NHCO 



44-103 



i • • •. i ' 



\ 



44- -no 



44-111 



44-112 



-o- 



CN 




> >-CO ? Me 



44-105 -NH ? 



44-106 -NHCONH 



> » 



44-107 -NHCCNH 



o 



44-108 — ^^-C0 2 Me 



44-109 -NHCONH 



-O 



& >C0 2 H 




£ ^-CO z H 



44-113 -NHCONH 



o 



44-114 -NHCO 



-o 



C0 2 Me 




N 




N 




N 




N 




N 




N 




N 




N 




N 




o- 

N 3~ 




Me 




MeCH 2 




MeCH 2 
MeO 




o- 



MeO 



5- 



Me 2 CH 



b^ 



Me 2 CH 



b- 



Me 2 CH 



Me 2 CH 



b^ 



315-216 



;i8S-19C 



325-326 



24S-2S1 



167-189 



169*171 . 



122-124 



250-252 



295-2S6 



137-139 



272-274 



170-173 



299-300 



55 



119 



i 
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Table 4 1 

* 

J ->-R a 




120 
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Table 42 



Re 



Reference Example A . r d 
Compound 


, Fv 


■ 


rrt . p . / ^ , 


44-126 


H 




'Me 


267-27C 


44-127 






Me 


24^-249 


44-128 






Me 


127-129 


44-12S 






Me 

■ 0- 


154-155 



121 
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10 



Reference Example A 44-1 



4-(44iuorophenyl)-2-pheny!-5-(^-pyridyl)-» : 3-thj£2ole 



mixture was poured aoueou- c^^?!^ ? * f°° m ,em P eralL » e '« " h. To 'he reaction 

The obtainec solid ^SS^^!SS^TT """" "** CoBeettid by ' il,ralion 

the.li.le compound (0.27 g, yield ,9^ 6 ^ Were """WW* Torn ethyl acetate .0 give 

melting point:- 135-1^7 C C. ! ■' ' 

LTtolS T^f Sr maSne ' iC re£0nanCe SP6C,rUm °' ^'-mentioned Rete-ce Example A 44 is shown 

i 

» i 



0 




447b 



'H-NMR l (CDCy 6 : 2.3- (3H. s) : 270 (3H, s). 7.1,-7:58 «6H. m). 
<1h, S ),7.8l (IK ddc-.J= 6.6. -,.8/1.1 Hz). 6.56 (2H, d, J 6.0 Hz). 



'H-NMR (CDCI3) 6 : 2.04-2.26 ,8H, m) , 2.79 <2H, t, J.7.5 Hz). 3 08 ,2H 

1 4 I , e^' 97 <1H ' 7 06 (2H ' E) ' 717 ' 7 35 (7K m) " 8 50 |2H - b& 



8 50 H ii ■, Z £) ' 7 '"' 9 * 2H ' dd J= 4 6 ' 1 7 7 2 <" 7 37 I5H. mj. 
ti bO (2h, dd ; J= 4.5. 1 .7 Hz), . 



44-76 



-U. 



44-77 



44-124 



^H-NMR ,CDCI 3 ) 6: 0.98,3H. I .J=7.3H 2 ).l. 4S -i..65(2H.m).176- 1 88 
7.21 (2h. dd. J= 4.6. 1 .6 Hz), 8.50 (2H, acTJ- 4.6: 1 8 Hz) 

' ■ '■ . J >' 



I?H Hrl 1 ? o * J= 7 9 ^ 6 97 ,1H ^ 7 08 < 2H - •)■ 7 -2V 

(2H, dd,'J= 4.5, 1.8 Hz), 6.50 (2H dd. j- 4 5 1.8 Hi) 



7T2H ^S^IF" ibK - Bh 4 38 l2K 6 " ™ 5 710 (2H. s). 
7.16 (2H, dd, J= 4.9, 1 .6 Hz), 7.34-7.41 (5H, m), 8.47 <2H, dd. J=4 9 1 6 

HZ). 



Reference Example A 45 



Reference Example A compound 45: thiopivaloamide 
melting point: 117-11 9°C. 

Reference Example A 46 

^l4r a n^ A 8 to 12, Reference E.amp.e A 44-1 

were synthesized. ' * ** m P' e ^ compounds 46-1 to 46-7 shown in the following Table 44 



122 
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6 



Table 44 

Re' 



TO 



75 



Reference Example A : R 
Compound ' 



46-1 



45-2 



•CH 2 Me 



CMe< 



■a 





100-101 



140-142 



Pi 



30 



i » ■ ■ | .. . 













46-C- 








196-1S7 


46-4 


-NHCONHOMe 






235-236 


46-5 

* 


-NHCONHCH^) 






1^8-169 


< 


.... 




f 




46-6 


-NH 2 






380-381 


♦ 

\ ■ • 
46-7 




/-NH 

4 


o- 


220-222 



• 4 



35 



Reference Example B1 
40 [0509] 



45 



50 



(1) 


Reference Example A compound 23-313 


10.0 mg" 


(2) 


lactose 


60.0 mg 


(3) 


cornstarch 


35.0 mg 


w.. 


gelatin 


. 3.0 mg 


(5) 


magnesium stearate 


2.0 mg 



[0510] A mixture of Reference Example A compound 23-313 (10.0 mg) r lactose (60.0 mg) and cornstarch (35.0 mg) 
is granulated using 1 0% aqueous gelatin solution (0.03 ml. 3.0 mg as gelatin) and passing through a 1 mm mesh sieve. 
The granules are dried at 40°C and passed through the sieve again. The granules thus obtained.are mixed with mag- 
nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar coating made of an aqueous 
suspension of sucrose, titanium dioxide, talc and gum arabic. The coated tablet is polished with bee wax to give a 
coated tablet. 



55 
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w 



75 



20 



25- 



30 



35 



40 



45 



50 



55 



Reference Example B2 
[0511] 




Reference Example A compound 23-313 

lactose • 

cornstarch 

•soluble starch 

magnesium stearate 



10.0 mg. 
70.0 mg 
50.0 mg' 
7.0 mg 
3.0 mg 



[0512] Reference Example A compound 23-313 (10.0 mg) and magnesium stearate (3.0 mg) are granulated us.no 

^^i^Z^Z^ £0,Ub,G SlSrCh f70m9 ££ £0 ' Ub,G SlarCh)/dried m * d ^Jei^^ 
cornstarch (50.0 mg). The mixture is compressed lo give tablets. ' ' 

Relerence Example B2 

* * * 

[0513] 



(1) 


Reference Example A compound 23-313 


5.0 mo 


(2) 


sodium chloride 

< 


20.0 mg 


(3) 


distilled water to total 

■ : 


2 ml 



10514] Reference Example A compound 23-3 13 (5.0 mg) and sodium chloride (20.0 mg) are dissolved in distilled 
water and water ,s added ,o make .he ,o.al amount 2.0 ml. The solution is filtrated and aseptical y fid I s 2 m" 
ampoule. The ampoule is sterilized and sealed to give a solution tor injection. * 

Reference Example B4 



[0515] 




Reference Example A compound 23-33 

lactose 

cornstarch 

gelatin 

magnesium stearate 



10.0 mg 
60.0.mg 
35.0 mg 
3.0 mg 
2.0 mg 



[0516] A mixture of Reference Example A compound 23-331 (10.0 mg). lactose (60.0 mg) and cornstarch (35 0 moV 
granulated us.ng 1 0% aqueous gelatin solution (0.03 ml. 3.0 mg as gin, and passing Sough ^a 1 m^m s sievf 

™Sr^<^ Z° Pa£S f T a9ain: ThG 9ranU,eS thUS ***** are:mixe7w^ mag- 
nesium stearate (2.0 mg) and compressed. The obtained core tablet is coated with sugar- coating made of an aqueous 

^S!Z! SUCr0Se " titanlUm di ° Xide - ta ' C and 9- arable, ^ coated tablet is polished with bee via" 

Reference Example B5 : - 

[0517] 




Reference Example A compound 23-331 

lactose 

cornstarch 

soluble starch 

magnesium stearate 



10.0 mg 
70.0 mg 
50.0 mg 
7.0 mg 
3.0 mg 



[051 8] Reference Example A compound 23-331 (1 0.0 mg) and magnesium stearate (3 0 mg) are Granulated usino 
an aqueous solution ,0.07 ml) of soluble starch (7.0 mg as soluble starch), dried and rnL^fl^S^Z 
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10 



if-- 



20 



30 



35 



40 



45 



50 



55 



cornstarch (50.0 mg). The mixture 'is compressed to give tablets. 
Reference Example B6 • 

■ 

[0519] , 



(1) 


Reference Example A compound 23-331 


5.0 mg 


(2) 


, sodium chloride 

i i 


20.0 mg 


(3) 

* 


distilled water to total 

< 


2 ml 



[0520] Reference Example A compound 23-331 (5.0 mg) and sodium chloride (20.0 mg) are dissolvedin distilled 
water anc water is added to make the total 2.0 mi. The solution is- aseptically filtered and fillec into a 2 ml ampoule. 
The ampoule is sterilized and sealed to give a solution for injection. 

Reference Example Cl: 

[0521] The genetic manipulations described below were according to a method described in the book (Maniatis et 
al., Molecular Cloning , Cold Spring Harbor Laboratory. 1989) or methods described in the protocols attached to the" 
reagents 

• ■ ■ • 

(1) Cloning .of human p38 MAP kinase gene and preparation of recombinant baculovir us 

* f 

* i m » 

[0522] Cloning of human p38 MAP' kinase gene was performed by a PCR method using a primer set P38-U: 
5'-ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC -3' fSEG ID NO: 
1 ] and PAG-L: S'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-S' [SEO ID NO:2] made by the use of kidney 
cDNA (Toyobo, QUICK-Clone cDNA) as a template and referring to tne base sequence ot p38 MAP kinase gene 
reported by Han et al. ( Science 265 (5173); 808-811 (1994)). . < 

[0523] A PCR reaction was performed by. a Hot Stan method using AmpliWax PCR Gem 100 (Takara Shuzo). As; 
the lower mixed solution, 2 uL 1 Ox LA PCR Buffer. 3 uL 2.5 mM dNTP solution, each 2.5 uL of 12.5 uM primer solutions, 

* ■ 

and 10 uL sterile distilled- water were mixed. As the upper mixed solution, * ul human cardiac cDNA (1 ng/mL) as a' 
template, 3 u\ 10XLA PCR. Buffer, 1 uL 2.5 mM dNTP solution, 0.5 uL TpKaRa LA Taq DNA polymerase (Takara 
Shuzo), and 24.5 uL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the mixture was treated at 70 C C for 5 min and for 5 min in an ice and, thereafter, 
the upper mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction solution 
was. set at a thermal cycler (Perkin Elmer), which was treated at 95 C C 1or 2 min. Further, after repeating 35 times a 
cycle of 15 seconds at 95 C C and 2 minutes at 68°C, treatment was performed at 72°C for 8 minutes. The resulting 
PCR product was subjected to agarose gel (1%) electrophoresis, 1 .1 kb DNA fragment containing p38 MAP kinase 
gene was recovered from the gel and, thereafter which was inserted into pT7Blue-T vector (Takara Shuzo) to make 
the plksmid pHP38. 

[0524] The 4.8 kb Xhol-Kpnl fragment of the plasmid pFASTBACI (CIBCOBRL) and the 1 .1 kb Xhol-Kpn fragment 
of the above plasmid pHP38 were ligated to make the. plasmid pFBHP38. 

[0525] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to prepare 
the recombinant baculovirus virusstock BAC-HP38. 

(2) Cloning of human MKK3 gene and preparation of recombinant baculovirus 

[0526] Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U: 
S'-ACAAGAATTCATAACATATGGCTCATCATCATCATCATCATTCCAAGCCACCCGCACCCAA-S' [SEO ID NO:3] and 
MKK-L: 5»'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT-3' [SEQ ID NO:4] made by the use of kidney cDNA (Toy- 
obo ; OUICK-Clone cDNA) as a template and referring to the base sequence of MKK3 gene reported by Derijard, B. et 
al., Science 267 (51 98) : 682-685 (1 995). 

[0527] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 uX 1 0x LA PCR Buffer 3 uL2.5mM dNTP solution, each 2.5 jaL of 12.5 u.M primer solutions, 
and 10 u-L sterile distilled water were mixed. As the upper mixed solution. 1 jaL human kidney cDNA (1 ng/mL) as a 
template, 3 ul 10xLA PCR Buffer, 1 uL 2.5 mM dNTP solution, 0.5 uL TaKaRa LA Taq DNA polymerase (Takara 
Shuzo) and 24.5 uL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to 
the prepared lower mixed solution and the. mixture was treated at 70°C for.5 minutes and for 5 minutes in an ice and, 
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thereafter, the upper mixed solution was added to prepare a reaction soluiion lo. PCR. A lube containing the reeciior, 
solution was set a. a .hernial cycler (Perkin Elmer), which was treated at 95<C tor 2 minutes. Further alter tepeat.no 
35 l.mes a cycle of 1 5 seconds at 95<C and 2 minu.es at 68*C. ireatmenl was performed a. 72'C for 6 minute- The 
resulting PCR product was subjected to agarose gel (1%) electrophoresis, 1.0 kb DfMA fragment con.aininq MKK3 
gene was recovered-from Ihe gel and, thereafter, which was. inserted into pT7Blue-T vector (Takare Shuzo) to make 
the plasmid pHMKKS. 

[0528] In orde, lo mutate MKKS into a constitutive active form (from Ser to Glu ai -.69 position from Thr lo Glu a. 
position 193), a primer set SER-U: 5'-GGCTACTTGGTGGACGAGGTGGCCAAGGAGATGGATGCCGGCTGC- 
[SEO ID NO:5] and SER-L: 5'-GCAGCCGGCATCCATCTCCTTGGCCACCTCGTCCACCAAGTAGCC-3' (SEO ID NO 
SwS "T* L°k"T o U , C vK a 'r 1S,i0n by 0uikChan 9 e Site-Directed Mutagenesis Ki, (Slratagene), to obtain pcaMKKS. 
10529] 4.8 kb EcoRI-Xbal fragment of the plasmid pFASTBACl (CIBCOBRL) and the 1 .0 kb EcoRI-Xbal fraomen; 
of the above plasmid pcaMKK 3 were ligated to make the plasmid pFBcaMKKS • " ■ 

[0530] i he plasmid pFBcaMKKS and BAC-TO-BAC Baculovirus Expression Svstem (GIBCOBRL) were used to ore- 
pare the recombinant baculovirus viiusstock BAC : caMKKS. . 

(3) Preparation of. active form p38 MAP kinase 

l T£L 7 h of ~ 2 '' Ce " £ EeedeCj ° n 100 mL S, " 9 °°" SFM medium (GIBCOBRL) to i v. 1 0* cells/mL and cultured 
a. 27. C for 24; hours. After each 0.2 mL of the viruss.ock BAC-HP38 and BAC-caMKK3 of recombinant oaculoviru* 
weie adoed, the culturing was further performed for 48 hours. After the cells were separated from the cuhuring solution 
by centnfugat.on (3000 rpm, "0 min). the cells were washed twice with PBS. After the celis were suspended in 10 ml 
Lysis buffer (25 mM HEPES ( P H 7.5), 1 % Triton X. 130 mM MaCI. 1 mM EDTA. l mM DTT 25 mM ^-glycerophosphate 

Jl! APMSR 1 mM SOd ' Um 0 ^°^nada,e),:,hece,is were lysed by treating twice in a homogenize. 
(POLYTRON) at 20000 rpm tor 2 minuies. From .he supernatant obtained by centrituqation (40000 rpm 45 minute*) 
active form p36 MAF kinase was purified using Anti-FLAG M2 Affinity Gel (Eastman Chemical). . 

i 

(4) Measurement of the enzyme inhibitory activity 

[0532] 2.5 uL of a test compound dissolved in DMSO.was ad'ded to 37.5 uL reaction solution (25 mM HEPE's (p'k 
7.5), 10 mM Magnesium Acetate) containing 260 ng active form p38 MAP kinase and 1 ug Myelin Basic Protein which 

7%^Tlf 31 30 ° C ' Pr 5 minUle£ ' The reac,ion wa£ Vitiated by adding 10 uL ATP solution (2.5 uM ATP 0 1 uCi 
J9-- PJATP). After Ihe reaction was performed af30°C for 60 minutes, the reaction was stopped by adding 50 uL 20% 

* otul, ° n - *'' er 1he reaclion . solu,ion was allowed to stand at 0°C for 20 minuies. an acid insoluble fraction was 
transferred to GF/C filter (Packard Japan) using Cell Harvester (Packard Japan) and washed with 250 mM H.PO 
After drying at 45°C for 60 minutes, 40 uL Microscint 0 (Packard Japan) was added and the radioactivity was measured 
with a TopCount (Packard Japan). The concentration (.|G M value) of the test compound necessary for inhibiting uptake 
of P into an acid insoluble fraction by 50% was calculated with PRISM 2.01 (Graphpad Software) The results are 
shown in Table 45. . - - 

Table 46 



Reference Example A Compound No. 


IC 50 (uM) 


13-14 


0.086 


13-15 


0.081 


13-16 


0.060 


13-70 


0.026 


13-74 

1 — ■ : : 


0.63 



Experimental Example C2 

* 

Measurement of inhibiting activity of TNF-o production 

[0533] After THP-1 cells which had been cultured on PRM1 1640 medium (manufactured by Life Technologies Inc) 
containing 1% inaclivated bovine fetal serum (manufactured by Life Technologies. Inc.. U.S.A.) and 10 mM HEPES 
(pH 7.5) seeded on a 96-well plate to 1 X10* cells/well, 1 uL test compound dissolved in DMSO was added After, 
incubalion at 37°C for 1 hour in a C0 2 incubator, LPS (Wako Pure Chemicals) was added to the final concentration 5 
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ug/mL After cultured at 37 C C tor 4 hours in a CO ? incubator, the supernatant was obtained by centritugation. The 
concentration of TNF-o. in the supernatant was measured by ELISA (R&D Systems. Quantikine Kit). The concentration 
(IC 50 value) of the test compound necessary (or inhibiting TNF-o production by. 50% was calculated using PRIMS 2.0" 
(Graphpad Software). Theiresults are shown in Table 46. 



Table 46 



Reference Example A Compound No. 


IC 50 (uM) 


13-16 


. 0.14 


13-70 


0.18 


23-60 


. 0.046 



[0534] From the above results., it can be seen thai Compound (I) has an excellent inhibitory activity against p38 MAP 
kinase and TNF-o. production. 

[0535] The following Reference Example D can be produced according to Examples of WO00/64894. 

i 

Reference Example D i /; 

! *" 

[0536] |4-(3.5-dimethylphenyl)-5-(2-phenylmethyloxy-4-pyridyl)- V3-lhiazol-2-yl)amine 

■ * 

Reference Example D 2 

* 

[0537] N-|4-|2-benzoylamino-4 : (4-methoxyphenyl)-l ,3-thiazol-5-yl]-2'-pyridyl]benzamide 
Reference Example D 3 ' , 

> * 

[0538] N-|4-(4-methoxyp.heny)-.5r|2:|(3-pyridylcarbonylamino)]-4-pyridyl].-1 ; 3-,thiazol-2-yl]nicptinamide ■ 
Reference Example D'4 ' . ' . V • '. ; 

[0539] N-[4-[2-amin6-4-(4-methoxyphenyl)-1 : 3-thiazol-5-yl]-2-p'yridyl]benzamide ■. 
Reference Example D 5 

[0540] N-[4-[2-amino-4-(3 : 5-dimethylphenyl)-1 ; 3-thiazol-5-yI]-2-pyridyl]benzamide 

> 

Reference Example' D 6 

[0541] N-[4-[2-amino-4-(3 J 5-dimethylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]benzylamine 
Reference Example D 7 • 

[0542] N-[4-[2-amino-4-(3 : 5-dimethylphenyl)-1 : 3-thiazol-5-yl]-2-pyridyl]benzamide hydrochloride 
Reference Example D 8 

[0543] N-[4-[2-amino-4-(3 : 5-dimethylphenyl)-1 ? 3-thiazol-5-yl]-2-pyridyl]benzylamine dihydrochloride 
[0544] The structures of the compounds obtained in Reference Examples D 1 to 6 are shown below: 

Reference Example Dl 
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Me 



Reference Example D 2 

cr - 




Reference Example D 3 




Reference Example D 4 
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0 




Reference Example D 5- 

■ » 




Me 

. i 



Reference Example D 6 




Me 



Reference Example D 9: N-[5-[2-benzoylamino-4-pyridyl)-4-(3 ; 5-dimethylphenyl)-1 : 3-thiazol-2-yl]acetamide 
Reference Example D 10: N-[5-(2-benzylamino-4-pyridyl)-4-(3 : 5-dimethylphenyl)-1 : 3-thiazol-2-yl]acetamide 
Reference Example D 11: N-[4-[4-(4-methoxyphenylj-2-melhylamino-1 : 3-thiazol-5-yl]-2-pyridyl]benzamide 
Reference Example D 12: N-[4-[2-amino-4-(3-methylpheny1)-1 : 3-thiazol-5-yl] -2-pyridy1]benzamide 
Reference Example D 13: N-[4-[4-(4-methoxyphenyl)-2-methyl-1 ; 3-thiazol-5-yl]-2-pyridyl]benzamide 
Reference Example D 14: N-[4-[2-[(4-fluorophenyl)-4-(3-melhylphenyl)'1 : 3-thiazol-5-yl]-2-pyridyl]phenylaceta- 
mide 

Reference Example D 1 5:. 

Reference Example D compound 15-1 : N-[4-[4-(4-methoxyphenyl)-2-methyl-1 : 3-thiazol-5-yl]-2-pyridyl]pheny- 
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lacetamide . 

Relerence Example D compound 15-2: N-|4-|2-ethyl-4-(3-methylphenyl)-i .5-lhia2ol-5-yl]-2,pyridyljphenvle- 
cetamide - 

Reference Example D compound -,5-3: N-|4-|4.('3-meihylphenyl)-2-propyM .3-1hiazol-5-yl]-2-pyridyl]phenvlP- 
ceiamide . ' • • " 7 

Reference. Example D compound. 15-4: N-|4-|2-butyl-4-(3-melhylphenyl)-l .3-thiazol-5-yj]-2-pyridyl]phen V le- 
ceiamide ' 

Reference Example D compound 15-5: N l -|^-|2-(2-chlorophenyl)-4-(3-meihylphenyl)-l.3-thia70l-5-vH-2-Dvri- 
dyljphenylacetamide . 

Reference Example D compound 16-6: N-|^|4-(S-meihylphenyl).2-(4.meinylih 1 ophenyl)-i.3-lhia2ol-'5- v ll- 
2-pyridyl)phenylacelamide 

Reference Example D 16: 

r 

. . Reference Example D compound i 6- 1: N-|4-|2-eihyl-4-(3.melhylphenyl)-i .3-lhiazol-5-yl]-2-pyridylibenzamide- 
Reference Example D compound 1 6-2: N-|4.|2-eihyl-4-(3-melhylphenyl)-l .3-thiazol-5-yl]-2-pyridyl]-3-pnenvl- 
propionamide 

Relerence Example D compound 1 6-3: NI-|4.| 2 .eihy|.4-,5-methylphenyl].i .3-thia70l-5-yll-2-pvridyl]-3W4- m eih 
oxyphenyljpropionamide ... 

Relerence Example D compound 16-4: N-|4-|2-eihyl-4-j3-methylphenyl)-i.3-lhia?ol-5-yl]-2-pyridyll-3-(4-fluoi- 
ophenyl)propionamide . ' ■ - - ■ ■ . 

Reference Example D compound 16-5: N-|;3-[2-eihyl-4-(5-methyiphenyl):i .3-1hiazol-5-yl]-2-pyridyll-4-phenvl- 
butyramide . 

. Relerence Example'D compound 1 6-6: N l -|4-|2-eihyl-4-(3-meihylphenyl)-r;3-lhiazol-5-ylj-2-pyr"idyll-5-phenvl- 
valeramide • ' 

Reference Example D compound 16-7: N-|4-|4-(3-methylphenyl)-2-propyl-'l .3-thiazol-5-yl]-2-pyridvllbenza- 
mide . 

Reference Example D compound 16-6: N-|4-|4-(3-methylphenyl)-2-propyl-l .3-ihis20l-5-yl]-2-pyridvll-3- D he- 
nylpropionamide •' '. " • . : :')• .•.• 

• Reference Example Dcompound 16-9: N-|4-|2-b^l-4-(3:melhylphenyl)-l 3-lhiazol-5-yl)-2-pyridyl]benzamide 
Relerence Example D compound 16-10: N-|4-|2-bulyl-4-(3-methylphenyl)-i .3-ihiazol-5-yl]-2-pyridyll-3-phe- 
nylpropionamide '. . - . 

Reference Example D compound 16-11: N-|4-|2-(4-fluorophenyl).4-(3-methylphenyl)-i .3-thiazol-5-yll-2-pvri- 
dyl]benzamide KJ 

Reference Example D compound 16-12: N-[4-[2-(4-fluorophenyl):4.(3-methylphenyl)-l .3-thiazol-5-yl]-2-pvri- 
dyl] : 3-phenylpropionamide - 

Reference Example Dcompound 16-13: N-[4-|2-(2-chlorophenyl)-4-(3-methylphenyl)-l 3-thiazol-5-vll-2-Dvri- 
dyljbenzamide — . • K ' 

Reference Example D compound 16-14. N-[4-|2-(2-chlorophenyl)-4.(3-methylphenyl)-1 3-thiazol-5-vll-2- D vri- 
dyl]-3-phenylpropionamide '.' 

Reference Example D compound 16-15: N-[4-|4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 .3-thiazol-5-vll- 
2-pyridyl]benzamide . . 

Reference Example D compound 16-16: N-[4-[4-(3-methylphenyl)-2-(4-me ) hylthiophenyl)-1 3-thiazol-5-yll- 
2-pyridyl]-3-phenylpropionamide " 

Reference Example D compound 16-17: N-[4.|4-(3-methylphenyl):2-(4-methylihiophenyl)-i 3-thiazol-5-vll- 
2-pyridyl]-2-thiophenecarboxamide 

Reference Example D compound 16-18: N-[4-|4-(3-methylphenyl)-2-(4-methylthiophenyl)-1.3-thiazol-5-vll- 

2-pyndyl]-2-naphthamide y 1 

Reference Example D 1 7: N-[4-[2.ethyl-4.(3-methylphenyl)-i : 3-thiazol-5-yl]-2-pyhdyl]-N-melhylphenylacetamide 
Reference Example D 18. N-[4-[2 : e1hyl-4-(3-methylphenyl)-V3-thiazol-5-yl]-2-pyridyl]-rN|:methyl : 3. p henylpropion- 

Reference Example D 19: 

Reference Example D compound 19-1 : N-benzy|.N.[4-[4-(4-methoxyphenyl)-2-methyl-l .3-thiazol-5-vll-2-Dv- 
ndyljamine ■ . *. J " 

Reference Example D compound 19-2: N-benzyl-N-|4-[2-ethyl-4-(3-methyiphenyl)-l .3-1hiazol-5-yll-2-pvridvll 
amine r7 11 
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i 

i 

Reference Example D compound 19-3: N-|4.-|2-ethyl-4-(3-metnylphenyl)-i >thi82pl-5-yl]-2-pyridyl]-N-(£-Dhe- 
nylethyl)amine ■' 

Relerence Example D compound 19-4: N-|4-|2-ethyl-4-(3-methylphenyl)-l.3-thi8Zol-5-yl]-2-pyridyl]-N-(3-phe- 
nylpropyl)amine • 

5 Relerence Example D compound 1 9*5: N-benzyl-N-|4-[4-(3-methylphenyl)-2-propyl-i .3-thiazol-5-yl]-2-pyridyl] 

amine . 

Reference Example Dcompound 1 9-6: N-|4-|4-(3-methylphenyl)-2-propyl- 1 3-thiazol-5-yl]-2-pyridyl]-r\)-(2-phe- 
nylelhyl)amine 

Reference Example Dcompound 1 9-7: N-|4-|4-(3-methylpnenyl)-2 L propyl-l .3-thiazol-5-yl]-2-pyridyl]-N-(3-ohe- 
to nylpropy!)amine 

Reference Example D compound 19-6: r\l-benzyl-N-|4-|2 : butyl-4-(3-methylphenyl)-i .3-thia?ol-5-yl]-2-pyridyl] 
amine '• 

Relerence Example D compound 1 9-9:. N-|^-|2-Dulyl-4-(3-metnylpnenyl)-l .3-thiazol-5-yl]-2-pyridyl]-N-(2-pne- 
nylethyl)amine • 
75 Reference Example Dcompound 19-1 0:N-|4-|2-Dutyl-4-(3-methylphenyl)-l .3-thia70l : 5-yl]-2-pyricyl]-N-(3-phe- 

nylpropyl)amine 

Reference Example D -compound 19-11: N-benzyl-N-|4-|2-(4-tluorophenyl)-4-(3-methylphenyl)- 1 ,3-thiazol- 
5-yl]-2-pyridyl)amine 

Reference Example D compound 19-12: N-|4-|2-(4-fluorophenyl)-4-(3-melhylphenyl)-l .3-thiazol-5-yl]-2-pyri- 
20 dyl]-N-(2-phenylethyl)amine 

Reference Example D compound 19-13: N-|4-|2-(4-fluorbphenyl)-4-(3-meihylphenyr)-i ,3-lhiazol-5-yl]-2-pyri- 
' dyl]-N-(3-phenylpropyl)amine 

Relerence Example D compound 19-14: N-Denzyl-N-|4-|2-(2-chloroDhenyl)-4-!3-metnylphenyl)-i .3-thiazol- 
5-yl)-2-pyridyl]amine 

$t Reference Example D compound 19-15: N-|4-|2-(2-chlorophenyl)-4-(3-melhylpnenyl)-l ; 3-thtazolT5-yl]-2-pyri- 

* dyl]-N-(2-phenylethyl)amine 
.Reference Example D compound 19.-16: N-|4 : |2-(2-chlorophenyl)-4-(3-methylphenyl)-1 : 3-thiazol-5-yl)-2-pyri- 
dyl]-N-(3-phenylpropyl)amine , 

Reference Example D compoghd 19-17: rvl-benzyl-rvl-[4-[4-(3"-melhylphenyl)-2.-(4-methyllhiophenyl)-1 ; 3-thia- 

30 zol-5-yl]-2-pyridyl]amine. 

Reference Example D compound 19-'l8: , N-j4-|4-(3-methylphenyl)-2-(4-methyllhiophenyl)-t ; 3-thiazol-5-yl]- 
2-pyridyl]-N-(2-phenylethyl)amine , 
Reference Example D compound 19-19: N : |4-[4-{3-methylphenyl)-2-(4-methylthioph'enyl)-1 : 3-thiazol-5-yl]- 
2-pyridyl]-N-(3-phenylpropyl)amine 

35 R e f erence Example D compound 19-20: N-I4-|4-(3-melhylphenyl).-2-(4-methylthiophenyl)-1 : 3-thiazol-5-yl]- 

2-pyridyl]-N-(2-naphthylmethyl) amine 

♦ 

Reference Example D 20: N-|4-[4-(3-methylphenyl)-2-(4-melhylsulfonylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]benza- 
mide 

40 Reference Example D 21 : 

Reference Example D compound 21 -1 : N-[4-[4-(3-methylphenyl)-2-(4-melhylsulfonylphenyl)-1 : 3-thiazol-5-yl]- 
2-pyridyl]phenylacetamide 

Reference Example D compound 21 -2: N-[4-[4-(3-methylphenyt)-2-(4-methylsulfonylphenyl)-1 : 3-thiazol-5-yl]- 
45 2-pyridyl]-3-phenylpropionamide — 

Reference Example D compound 21 -3: N-[4-[4-(3-methylphenyl)-2-(4 : methylsulfonylphenyl)-1 : 3-thiazol-5-yl]- 
2-pyridyl]-2-thiophenecarboxamide 

Reference Example D compound 21-4: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 : 3-thiazol-5-yl]- 
2-pyridyl]-2-naphthamide 

50 . Reference Example Dcompound 21-5: N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 s 3-thi- 

a2ol-5-yl]-2-pyridyl]amine 

Reference Example D compound 21 -6: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 ; 3-thiazol-5-yl]- 
2-pyridyl]-N : (3-phenylpropyl)amine 

Reference Example D compound 21 -7: N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 : 3-thiazol-5-yl]- 
55 2-pyridyl]-N-(2-naphthylmethyl)amine 

Reference Example D 22: N-[4-[2-amino-4-(3-methylphenyl)-1 : 3-thiazol-5-yl]-2-pyridyl]-N-benzylamine 
Reference Example D 23: 
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10 



20 



25 



30 



35 



40 



45 



50 



55 



SSSS^St^^ 23 ""* : 
.. SoSaL^ 232: -l-l----'3- m e Ihy ,p h en y ,)^3-, hia2 o,.s: y , 2 -p yri o yl ] 
' -SoSSale^ 0 "" 23 - 3: N -'->----<^- h ylp h en y , ) .v3: ihi a 2 o,., y ,,p yndyll 

r? b e e ;^sr p,eDcompoun ^ 

: : r y tr; e ^a x s le D £ompounc ' 23 - e: ^-^^^ 

^ZTelt^ ° 24: N - |4 - |2 - 8min0 - 4 - (5 - me ' h0 ^P- n Vl)-i,3-t h ia ? c,-5.v^ ... ■ 

: - E ample D 28 4 a S T '^^^'^P^yO^^.-methylsulf onylphenyl -1 ,3,„ ia20 , e 

^ e erence Example D 28. 4-(3-melh y iphen y i)-2i4.meth y i£ulfon y iphen y i)-5 : (2-phen y isu| t on y i-4.p y rid y i)-1 ,3-thia- 

[0545] Compounds prepared in the above Reference Examples D 9 to 28 are shown in Tables 47 to 52. 
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Tcb!e 47 



w 




Reference 
Example D 
Compound 



FT' 



R' 



20 



10 



-CO- 



CK- 



•NH- -NHCOMe 



■ NH- .-NHCOMe 



Me 



Me 
Me 

0- 

Me 



226-241 




CO- 



NK- 



237-24 i 



25 



1*: 



•CO- 



NH- 



Me ■ 



216-217" 



30 



35 



40 



45 



50 



1* 



15-1 



15*2 



15-3 



15-4 



15-5 



15-6 



16-1 



16-2 





-o 

I 





-o 
-o 



■CC- 



-co- 



NH- 



\ /) -CHjCO- -NH- 



-CH 2 CO- -NH- 



-CH 2 CO- -NH- 



. f , -CH 2 CO- -NH- 



•CH 2 CC- -NH- 



-CH-CO- -NH- 



•NH- 



-Me - MeO 



•CH 2 Me. 



•CH 2 CO- -NH- -(CH-} 2 Me 



(CH 2 ) 3 Me 




9 \ 



SMe 



CH-Me 



— -(CH 2 ) 2 CO- -NH- -CH 2 Me 




Me MeO 



Me 




Me 
Me 
Me 



Me 



Me 




o- 

Me^ 
Me 



134-125 



1B7-1S0 



11-8-1.20 



107-1 C8 



109-111 



S2-S3 



141-142 



205-205 



113-1 14 



126-127 



55 
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Table 45 



v 



Reference 
• Example* D 
Compound 



1 6-5 



16-6 



16-7 



16-e 



ie-ic 



16-11 



16-12 



IS- 13 



-16-K 



16-15 



16-16 









-Q 




(CH 2 ) 2 CO-. -MH- 



•(CK 2 );,CC-. -a.'H- 



(CH 2 ) 4 C0- - -NK- 



-CC- 



(GH 2 ) 2 CO- -NH- 



•CO- 



-{CH 2 ) 2 CO- -NH- 



•GO- 



•NH- 



{CH 2 ) 2 COr .NH- 



•CC- 



■NH- 



•{CHj) 2 CO; -NH- 



•CO- 



NH- 



(CHJ 2 CO- -NH- 



f 



R 



rr.p/ a C 



•Me 



1 "7- 1 - s 



Me 



< 7 \^_ 1 16-117 




Me 



We 



•NH- -fO: 2 ) : Me 



Me 




*» Me 
•(CHJ^ie , ^ 

Me 



92-92 



£667 

smorpnous 

1C3-1C4 
amorchous 



(CHj) 2 Me 




Me 
Me 



77-76 



Me 



CI 





> Me 

. ' &~ 

CI. Me 

-O 5- 




SMe 



Me 




Me 




T26-12B 



163-17* 



. "56-156 



160-162 



174-175 
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Table 48 



Reference 
Example D 
Compound' 



16-17 



16-1 = 



17 



-CO- 



-co- 



Y 



I 



•NH- 



■WH- 



•CH-C0-. -NMt- 



t 



— (\ ^SMe 




-CH-Me 



R J 



Me 




Me ' 



~'P/ 



ie-i-i£G 



75-76 




v \ // -(CH 2 ) : CO- 



NMe- 



Me 



ot 



IS- ■ 



. , .. . 



NH- 



v.e 



MeO-f \ 



1S-2 

I 

V 

19-3- 



19-4 



1S-5 



19-6 



19-7. 



19-8 



19-9 



-o. 



t I 




-o 

-o 



-CH 2 - 



•CH. 



■(CH 5 ). 



•NH- 



'(CK 3 ) 2 - -NH- 



-NH- 



•NH- 



•(CH 2 ) r -NH- 



-NH- 



'CH ; Me 



-CH ; Me 



•CH 2 Me 



NH- .-{CKJ-Me 



•{CH;) 2 Me 



-NH- . -(CHJ 3 We 



(CH 3 ) 3 Me 



Me 



' Me. 



We 




Me 

Me 

Me 

0- 

Me 

5- 

Me 



105-107 



57-98 



52-53 



ci 



ofl 



oJ 



oil 
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5 



Table 50 



10 



75 



Reference 
Example D p : 
Compound 



15-10 



P. 1 



•NH- -{CHj);.Me 



•.Vie 



rr-. ' * r 



Oil 



i>0 



19-1. 



55 



30 



35 



40 



45 



15-1 



19-13 



1 S- 1 4 



19-15 



19-16 



"9-17 



15-18 



19-19 



19-20 



20 



50 



-o 




- -NH- 




Me . 


« 


-(CK 2 ) : - 


-Nh\ 




• Me 

■■ 0_ 




-;ch 2 } 3 - 


-NH- 




Me 

■ 


HQ 


-CK 2 - 

..(dH ? j r 

• • 


'-NH- 
-NH- 

■ 


Ci 

-Q 


Me 
We 






•NH- 




•Ms * 


-o 


-CH 2 - 


-NH- 




' Me." 

d 






" -NH- 




Me 


-o 


•{CH 2 ) 3 - 


-NH- 




Me 




-CH 2 - 


-NH- 


— SMe . 


Me 

5- 


-o 


-co- 


-NH- 




Me 



143-146 



. S7-SE 



11C-1 12 



£4-56 



101-102 



124-136 



137-739 



106-107 



144-145 



212-214 



55 
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Table 51 



N 

i 




C 
*, 

N 



. <>-n' 



Reference 
Example D 
Compound 



F* 



r. 



mp/'C 



2V 



21-2 



4.' I ■ J 



21-5 



21-6 



21-7 



22 



23-1 




S 





■C2- 



•co- 



232 -C5 



OMe 



•CH- 



2s - 2 -b> 

p 

23-5 _/^\ -CH ; 



•NH- 



•NH- 



•NH- 



-CH 2 - ( -NH- 



-{CH-) a - -NH- 



-CHj - -NH- 



•NH- 



•NH- 



-NH- 



-NH- 



4 vr£0 : Me. 



Me 





O S0 2 Me 



-CHj- -NH- — <v />^S0 2 Me 




-NH. 



•NH. 



•NH- 



•NH 2 



NH. 



•NH- 



Me 



c- 

Me 
Me 
Me 

Me 



^ 1 67-1 56 




Me 



Me. 



Me 



Oh 



Me 



Me 



b- 

e 

e 

5- 



236-22? 



199-20" 



221-22: 



167-166 



Me 

>-\ 178- 17S 



152-15^ 



156-15S 



182-182 



•80-181 



23-6 



-o 



•CHMer (R) -NH- 



•NH, 



Me 



S4-95 
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Table 52 



' 4 




reference 
, Example. D 
Compound 



23-7 



Y 



22-£ 



24 



25-: 



25-2 



25-3 

\ 

25-4 



25-5 



26 




CHMe- (SJ -NH- 




•> -CH. 



7v\ 



:k, - 



NWe- 



-NH- ' 





-CH r -NMe- 




S; 



•CH-- 




•NH- 



•S- 



27 -Q 



i 



-NH. 



mp/ 



Me 



CH- 



28 




•SO 



Me 



MeO 



^ -CH : - -NH- 



Me 



Me 

.O 




. » * - 

J M<"C 




-{CH a ) 2 - -NMe* — & ^ 




SC r Me 



Me 

o- 



Me 



Me 




Me 

■O- 

Me 

o- 



S2-9£ 



136-14 



217-21 = 



1/4-176 



155-158 



165--.66 



.115-117 



107-109 



116-118 



162-165 



126-128 



138 
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10 



20 



2b 



30 



35 



AO 



45 



Reterence Example El: 
[0546] 



♦ - 



1 1 



(1) 


. ; — . . kt 

Compound of Reference Example D 1 


. 50 mg 


(2) 


Ladose 


34 mg 


(3) 


Corn starch 


10.6 mg 


(4) 


r 

Corn starch (pa^sty) 


5mg 


(5) ■ 


Magnesium stearate , 


. 0.4* mg 


(6) 


Calcium carboxymethylcellulosK? *, 


20 mg 




Total 


120 mg 



[0547] According to conventional methods, the above (1.) to (6) were mixed, compressed with a compressing machine 
to obtain tablets. 

r 

Reference Example E2: . 
[0548] • ♦ 



(1) 


Reletence Example D compound 1 6 "i 


10.0 mc 


(2) 


Lactose 


.60 : 0 mc 


(3) 


Corn starch 


35.0 mg 


(4) 


Gelatin 


3.0 mc . 


(5) 


•Magnesium stearate 


2.0 mc 



'.[0549] • .T.0..0 mg of '. Reference Example D compound 16-1 and a mixture jp\ 60.0. mg of lactose and 35.0 mg of corfi 
starch were granulated by passing through a i mm mesh sieve using 0. 03^1 ol a 10% aqueous gelatin solution (3.0 
• mg as gelatin) and : thereafter dried. at 40°C and re-passed through a sieve. The granules thus obtained were mixed 
-with 2.0 mg of magnesium stearate and compressed. The resulting core tablet is coated with a sugar coaling of a 
"suspension of^ucrose. titanium dioxide, talc and arabic gum in. water. The tablet coaled with a coating is polished with 
beeswax to obtain a coated tablet. 

Reference Example E3: 

[0550] 



(1) 


Reference Example D compound 16-1 


10.0 mg 


(2) 


Lactose 


70.0 mg 


(3) 


"Cornstarch 


50.0 mg 


(4) 


Soluble starch 


7.0 mg 


(5) 


Magnesium stearate 


3.0 mg . 



:. [0551] After 10.0 mg of Reference Example D compound 1 6-1 and 3.0 mg of magnesium stearate are granulated 
with 0.07 ml of an aqueous solution of soluble starch (7.0 mg as soluble starch) : the granules are dried and mixed with 
70.0 mg of lactose and 50.0 mg of corn starch, the mixture, is compressed to obtain tablets. 

50 Reference Example E4: 

[0552] 





(1) 


Reference Example D compound 1 8 


5.0 mg 


55 


(2) 


Sodium chloride 


20.0 mg 




(3) 


Distilled water to total 


2.0 ml 
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(0553] 5.0 mg ol Relerence Example D compound 1 5 end 20.0 mg ol sodium chloride ere dissolved in distilled we.e 
ano water ,s added to total 2.0 ml. The so.u.ion is filtered end filled into e 2 ml of emooule under sterile conditionc 
After the ampoule is sterilized, it is sealed to obtain e solution tot injection. 

Reference Example Fl : . 1 ' .' • 

L 05 ! 41 , G ! ne,i ° p,0Cedu ' eE were according to the methods described in Molecule, Clonino. published by Cold Sprino 
Harbor, Laboratory, ^ 989 or a method described in the attached protocol ol the reagent. - . " P 9 

1) Cloning of human adenosine A 3 receplor ' 

* « 

[0555] Cloning ol an adenosine A 3 receptor gene was performed from human brain cDNA by e PCR method A PCP 
reaction wes performed with e DNA thermal rvr\P' ~Azn iPnri-.r c lm „,', . »-.ni-on 

OUICK-Clone cDNA) as a template..^ 1"^ 50 mol ' plHel t^cT^M 

ID NO^B) made by reference to adenosine A 3 recep.o, gene base sequence reported bv Salvatore e, al (Proc Natl 
,^^§A, 90,0365.10369, 1993) and employing Takare LA PCR Ki, Ver.2 (Tekere Shuzo) (react on c^S" 

atros d IT h J m ; U,e 81 66 - C: 2 minU,eE al ?5tC) - The reSUll ' n 9 P ^P-duct was subjected to 

agarose ge .electrophoresis- and 1.0 kb of DNA fragment was recovered end thereafter, en adenosine Preceptor 
. gene was cloned using Original TA Cloning Kit (Funakoshi). * 'ecepto. 

[0556] NexL the lesulling plasmid was digested with a restriction enzyme Xbal (Takare Shuzo) treated with T4 Dm 
poymerese (Takara Shuzo) into end-blunted fragments end further digested with Sal, (Takara Shuzo) 0 obtain ade 
nosine A s receptor gene fragments.. ; ? 

2) Preparation of a plasmid'foi expressing of human adenosine A, receptor 

[0557] A SRa promoter derived Irom P TBl4ii described in JP-A 5-076385 wes digesied with Boll! (Takara- Shu™, 
^ "* Z*\ T EC0R ' (Tak8rS Sh -°)-^es,ed pCI vector ( Promega) with a DNA Ug^f Sara Sh uzo 
o make pCI-SRc, Next this- pCI^SRa was digested with C,al(Tekere Shuzo)and greeted with T4 DNA polymeS 
(Tekere Shuzo) to blunt-ended. On toother hand,' aflerpGFP-Cl (Toyobo.) was digested' with Bsu36l (Daiichi Pure 
Chemicals treated with T4 DNA polymerase (Tekere Shuzo, to blunted end to obtain 1 .63 kb of DNA fragment end 
both were ., gated with a DNA Ligation ki, (Takare Shuzo) and competent cells of Escherichia col, MiSSS^. 
formed to obtain the plasmid pMSRaneo. " : ~ 

Sf 58J . , at [ er P MSR « neo digested with EcoRI (Takara Shuzo), treated with a T4 DNA polymerase (Takare 
Shuzo) to blunted end, and further digesting with Sail (Takare Shuzo) to obtain a 5.4 kb DNA fragment The obta ned 

dZ * fr T en ! S ° f 8den0£ine A 3 rece P<" 9ene obtained in the above 1) were mixed, ligated w ith a 

oZXZ^7^ 0) C0mP6,em Ce " S °' ™ 09 ^ Shuzo, were transformed to 

3) Introduction of a plasmid for expressing human adenosine A3 receptor into CHO (dhfr-) cells and expression- 

S 5 !?,, ^° !? fr "! ° btained by CU " Urin9 on Ham F1 2 medium (Nihonseiyaku) containing 10% bovine fetal 

PHTA * « ! n enta ? ' n 3 750 m ' ,iESUe CU " Ure fl3Sk (VeC,0n Dickin£on > "ere peeled with 0.5 g/L.trypsin-0 2 q/L 

m£u i f r n,a ° 8nd: ,hereaf,en Ce " S W6re WaSh6d Wi,h PBS < Li,eleC OHental) and cen,LgeT( 000 rpm 
5 minutes), which was suspended in PBS. H 

Thlnl flxTne 8 ? A " a * in,r0duced in, ° celi£ usin 9 * gene pulser (BioRad) according to the following conditions 
That is, 8x 1 06 cells and 10 ug of the plasmid P A 3 SRa for expressing human adenosine A 3 receptor were added to 

Jane ^Tl th U r nd h eleC, :° p0ra,ion was P eri °™* with 0.8 ml volume, and under voltage C ..25 kV and capac- 
Z p 1 hn ,f " " WSre trans,erred 10 Ham F12 medium containing 10% bovine fetal serum cultured 

0 24 hours the cells were peeled again and centrifuged, then, suspended in Ham F12 medium containing 1 0% bov ne 
fetal serum ,0 whrch Geneticn (Lifetec Oriental) had been added to 500 pg/ml, which was diluted to £ J , s/ J "0 
seed on a 96-well plate (Beclon Dickinson) to obtain Geneticin-resistant strain 

SS 1 ! N ! X1 ' ' ting Geneticin - resi£,an1 sirain was cuftured on a 24 well-plate (Becton Dickinson) and there- 

11", I ! ^ l r r P, ° r eXP,eSSin9 Ce " W3S Se ' eCted amon 9 ,he resistant That is. a 2 was 

conducted ,n an assay buffer I (HBSS (Wako Pure Chemicals) containing 0.1% BSA. 0.25 mM PMSF. 1ug/ml pepstatin 
and 20 pg/m leupeptin) for 1 hour, washed with an assay buffer I, the radioactivity was measured with a >coun er to 
select a cell 10 which a ligand is specifically bound, A 3 AR/CHO strain. counter to 
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♦ 

4) Preparation of a cell membrane traction of a cell lor expressing adenosine A 3 receptor 

♦ 

[0562] • After the.A 3 AR/CHO strain obtained in the above 3) was cultured in Ham F12 medium containing 10% bovine 
fetal serum for 2 days ; the cells were peeled with 0.02% EDTA-containing PgS. the cells were recovered by centrifu- 
gation ; suspended in an assay buffer 1 1 (50 mM Tris-hydrochioric acid (pH 7.5).. 1 mM f DTA : 1 O mM magnesium chloride : 
0.25 mM PMSR 1 ug/mL pepstatin ; 20 ug/ml leupeptin) : and the cells were lysed by treating three times with. a polytron 
homogenizer (Model PT-3000 : KINEMATICA AG) at 20 : 000 rpm for 20 seconds. After the cells were ground/they were 
centrifuged at 20 000 rpm for 10 minutes to obtain the supernatant containing the membrane fraction. This supernatant 
was centrifuged with a supercentrifuge (Model L8-70M ; rotor 70TL Beckmann) at 30 ; 000 rpm for 1 hour to obtain the 
precipitates containing the membrane fraction. • .' ■ 

[0563] Next : the precipitates were suspended in an'assay buffer II containing 2 unit/ml adenosine deaminase (Boe- 
hringer Mannheim) : treated at 30 C C lor 30 minutes and : thereafter, centrifuged again as described above to obtain the 
precjpitatles containing the membrane fraction. 

5) Adenosine A 5 receptor binding test , • 

■ ■ 

[0564]- On a 96 well-microplale. [ 3 H]-NECA (A'mersham) as a ligand was added to an assay buffer II containing the 
100 ug/ml membrane Iraction obtained in the above 4) and various concentrations "of test compounds so that- the. 
concentration of the ligand was 10 nM : followed by reaction at room temperature for 1 hour. Then : the memb/ane 
fraction was transferred to unifilter GF/C (Packard) by filtering the reaction solution using Cell Harvester (Packard) and 
washed three times with 50 mM cooled Tris buffer (pH 7.5). After the filter was dried: Microscinl 0 (Packard) was added 
to thefilter the radioactivity was measured with a TopCount (Packard) and the concentration (IC 50 ) of a test compound 
necessary 'for decreasing an amount of binding of [ 3 H]-NECA to the membrane fraction by 50% was calculated with 
PRISM 2.01 (Graphpad Software). 

[0565] As the result ; th£ IC 50 value of the compound of Example 1 was 11.6 nM. It can be seen that Compound (I) 
is the excellent affinity for adenosine A 3 receptor. 

' ' '. . 

Reference- Example *F2: . . "■ '* 

■ • . . ■ -. -,i 

[0566] . The genetic manipulations, described below were according to the methods described in the book (Mania'tis 
etaL Molecular Cloning , Cold Spring Harbor Laboratory, 1989) or a method described in the protocol attached to the * 
reagenT ^ ' ^ , 

(1) Cloning of human p38 MAP kinase gene and preparation of recombinant Baculovirus 

[0567] Cloning of human p38 MAP kinase gene was performed by a PCR method using a primer set P38-U: 
5^ACCACTCGAGATGGACTACAAGGACGACGATGACAAGTCTCAGGAGAGGCCCACGTTCTACC -3' [SEQ ID NO: 
9] and PAG-L^'-ACCCGGTACCACCAGGTGCTCAGGACTCCATCTCT-S' [SEQ ID NO:10] made by reference to the 
base sequence of p38 MAP kinase gene reported by Han et al. (Science 265 (5173), 808-811 (1994)) and employing 
kidneycDNA (Toyobo, QUICK-Clone cDNA) as a template. 

[0568] A PCR reaction was performed by a Hot Start method using AmpliWax PCR Gem 100 (Takara Shuzo). As 
the lower mixed solution, 2 u.L 1 0x LA PCR Buffer 3 jxL 2.5 mM dNTP solution, each 2.5 uL of 1 2.5 u.M primer solution, 
and 10 uX sterile distilled water were mixed. As the upper mixed solution, 1 u.L human cardiac cDNA (1 ng/mL) as a 
template, 3 uL 10xLA PCR Buffer, 1 jaL 2.5 mM dNTP solution, 0.5 ul TaKaRa LA Taq DNA polymerase (Takara 
Shuzo), and 24.5'fiL sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) .was added to 
the prepared lower mixed solution to treat at 70°C for 5 minutes and for 5 minutes in an ice and, thereafter, the upper 
mixed solution was added to prepare a reaction solution for PCR. A tube containing the reaction solution was set at a 
thermal cycler (Perkin Elmer) : which was treated at 95°C for 2 minutes. Further, after repeating 35 times a cycle of 15 
seconds at 95°C and 2 minutes at 68°C, treatment was performed at 72 C C for 8 minutes. The resulting PCR product 
was subjected to agarose gel (1%) electrophoresis, 1 .1 kb DNA fragment containing p38 MAP kinase gene was re- 
covered from the gel and, thereafter, which was inserted into pT7Blue-T vector (Takara Shuzo) to make the plasmid 
pHP38. 

[0569] The 4.8 kb Xhol-Kpnl fragment of the plasmid pFASTBACI (CIBCOBRl) and the 1 .1 kb Xhol-Kpn fragment 
of the above plasmid pHP38 were ligated to make the plasmid pFBHP38. 

[0570] The plasmid pFBHP38 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to prepare 
the recombinant Baculovirus virusstock BAC-HP38. 
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(2) Cloning of hum£mMKK3 gene and preparation of recombinant Baculovirus • 

i 05 /^! Cloning of human MKK3 gene was performed by a PCR method using a primer set MKK-U 
5-AGAAGAATTCATAACATATdfeCTCATCATCATCATCATCATTCCAAGCCACCCGCACCCAA-3' [SEQ ID N0111 
and MKK-L: 5'-TCCCGTCTAGACTATGAGTCTTCTCCCAGGAT-3' |SEO id N0:12] made by reference to the base 
sequence of MKK3 gene reported by Derijard, B,et al. : Science 267 (5198). 682-685 (1995) and using kidney cDNA 
(Toyobo, QUICK-Clone cDNA). 9 / 

[0572] A PCR reaction was perlormed by a Hot Start method using AmpliWax PCR Gem 100 (Takare Shuzo) As 
the lower mixed solution, 2 uL 10XLA P Q R Buffer 3 uL 2.5 mM dNTPsolulion : each 2.5 uL of 12.5 uM primer solution 
!n ■ « n^ 16 " 16 d ' StNled Wa1e ' W6re miXed ' AS ,he upper "l ix ed.solution' r l.uL human kidney cDNA (1 ng/mL)' 3 uL 
PCR BuUer 1 - uL 2 5 mM dNTP Eolulion : 0.5 uL TaKaRa LA tag DNA polymerase(Takara Shuzo) and 24 5 U L 
sterile distilled water were mixed. One AmpliWax PCR Gem 100 (Takara Shuzo) was added to the prepared lower 
mixed solution to treat at 70-C for 5 minutes and lor 5 minutes in ice and, thereafter, the upper mixed solution was. 
added to prepare a reaction solution for PCR. A tube containing the reaction solution was set at alhermal cycler (Perkin 
Elmer), wh.ch was treated at 95°C fpr2 minutes. Further, after repeating 35 times a cycle of 15 seconds at 95<Gand 
2 minutes at 68°C, treatment was performed at 72X for 8 minutes. The resulting PCR product was subjected to agarose 
gel (1 /„) electrophoresis, 1.0 kb DNA fragment containing MKK3 gene was recovered from the gel and thereafter 
which was inserted into pT7Blue-T vector (Takara Shuzo) 1o make the plasmid pHMKKS 

[0573] In order to mutate MKK3 into a constitutive active form (from Ser to Glu at 189 position from Thr to Glu a. 
position ^93), a primer set SER-U:5'-GGCTACTTGGTGGACGAGGTGGCCAAGGAGATGGATGCCGGCTGC-3'|SEO 
ID NOM3] and SER-L:5'-GCAGCCGGCATCCATCTCCTTGGCCACCTCGTCCACCAAGTAGCC-3' ISEO ID NO 141 
mf™ ^Jc 'I'?"™ 8 mU,a,i ° n by 0uickChan 9e Site-Directed Mutagenesis Kit (Stratagene). to obtain pcaMKKS 
[0574] 4.8 kb EcoRI-Xbal Iragment ol the plasmid pFASTBACl (CIBCOBRL) and the i .0 kb EcoRI-Xbal fragment 
ot the above plasmid pcaMKK 3 were ligated to make the plasmid pFBcaMKKS 

[0575] The plasmid P FBcafv1KK3 and BAC-TO-BAC Baculovirus Expression System (GIBCOBRL) were used to pre- 
pare the recombinant Baculovirus virusstock BA'C-caMKK3. . 

(3) Preparation of active form p38 MAP kinase 

[0576] The Sf-21 cells.were seeded on 100 ml Sf-900ll SFM medium (GIBCOBRL) to 1 xiO* cells/mL and cultured 
at 27'C for 24 hours. After each 0.2 mL of the virusstock BAC-HP38 of recombinant Baculovirus and BAC-caMKK3 
were added, the culturing was further performed for'48 hours. After the cells were separated from the culturing solution 
by centnfugation (3000 rpm,. 10 min), the cells were washed twice with PBS. After the cells were suspended in 10iml 
Lysiabuffer (25 mM HEPES(pH 7.5)/ 1%. Triton X, 130 mM NaCI, 1 mM EDTA, 1 mM DTT. 25 mM ^glycerophosphate 
mn^aS'%\Tn APMSR 1 mM S ° diUm or,hovanadate >> the "lis were lysed by treating twice with a homogenize, 
I? ^ ] rpm ° r 2 minU,?S; By USing Anti - FLAG M 2 Affinity Gel ( Eastman Chemical) from the supernatant 

obtained by centrifugation (40000 rpm, 45 minutes), active form P 38 MAP kinase was purified. 

— . 

(4) Measurement of the p38 MAP kinase inhibitory activity 

l°f Dr. 2 :f .1 L ° f 8 t6St com P° und dissolved in DMSO was added to 37:5 uL reaction solution (25 mM HEPES (pH 
7.5), 1 0 mM Magnesium Acetate) containing 260 ng active form p38 MAP kinase and 1 M g Myelin Basic Protein which 

7 a Lo^T*« 31 u°° C 5 m,nUteS The reaCtion was ini,iated b V addi "9 10 UL ATP solution (2.5 uM ATP, 0.1 uCi 
[g- P]ATP). After the reaction was performed at 30°C for 60 minutes, the reaction was stopped by adding 50 uL 20% 
TCA solution. After the reaction solution was allowed to stand at OX for 20 minutes, an acid insoluble fraction was 
transferred to GF/C filter (Packard Japan) using Cell Harvester (Packard: Japan) and washed with 250 mM H-PO, 
After dry.ng at 45 X for 60 minutes, 40 U M Microscint 0 (Packard Japan) was added and the radioactivity was measured 
wrth a TopCount (Packard Japan). The concentration (IC 50 value) necessary for inhibiting uptake of 32 P into an acid 
insoluble fraction by 50% was calculated with PRISM 2.01 (Graphpad Software). 
[0578] The results are shown in Table 53. 

[Table 53] 



Reference Example D No. 


IC 50 (HM) 


1 


0.43 . 



0.063 
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[Table 53] ■ (continued) 



Reference Example, D No. 


■ »C 50 (uM) • 


4 


.0.020 




0.029 


6 


.." 0.023 



[0579] From this, it can be seen that Compound (II) has the p38 MAP kinase inhibitory activity. 

* 

Relerence Example F3: 

* 

Measurement of inhibiting activity of TNF-a production 

[0580] After THP-1 cells which had been cultured in PRMI 1 640.medium (manufactured by Life Technologies, Inc.) 
containing 1% non-activated bovine fetal serum (manufactured by Life Technologies, Inc.. U.S.A.) and 10 mM HE PES 
(pH 7.5) seeded on a 96-well plate to 1 X10 5 cells/well : 1 uL test compound dissolved in DMSO was added to there. 
After incubation at 37 C C for 1 .hour in a C0 2 .incubator. LPS (Wako Pure Chemicals) was added to the final concentration 
5 ug/mL. After cultured at 37°C for 4 hours- in a C0 2 incubator the supernatant was obtained by centritugation. The 
concentration of TNF-a in the supernatant was measured with ELISA (R&D System : Ouantikine Kit). The concentration 
(IC 50 value) necessary for inhibiting TNF-u production by 50% was calculated by PRIMS 2.01 (Graphpad Software). 
[0581] ■ The results are shown in Table 54. 



[Table 54] 



■ Reference Example D No. 


ICgo (uM) 


.3 


0.026 


'•' '4 


0.014 


'5 

■ 


0.020' 


6 


0.140 : ' 

■ 



[0582] , From this, it can be seen that Compound (II) has the excellent inhibitory activity of TNF-a production. 
Reference Example G1 

[0583] ~ 



(t) 


Rofecoxib 


5.0 mg 


(2) 


Sodium chloride 


20.0 nig 


(3) 


Distilled water 


to make the total amount 2.0 ml 



[0584] Rofecoxib (5.0 mg) and sodium chloride (20.0 mg) are dissolved in distjtled water, to which water is added to 
make the total amount 2.0 ml. The solution is filtrated and filled in a 2 ml ampoule under aseptic conditions. The ampoule 
is sterilized and sealed to give a solution for injection. 

Reference Example G2 

* 

[0585] 



(1) 


Rofecoxib 


50 mg 


(2) 


Lactose 


34 mg 


(3) 


Cornstarch 


10.6 mg 


(4) 


Cornstarch (paste) 


5 mg 


(5) 


Magnesium stearate 


0.4 mg 


(6) 


Calcium carboxymethyl cellulose 


20 mg 
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(continued) 



total 



120 mg 



[0586] the above-mentioned (1 )-(6) were mixed according to a conventional method and tableted with a tabletina 
machine to oivp tahlPtQ l 



machine to give tablets. 

- • * • • 

Example 1 

* . * < 

- * 

[0587] Either the preparation produced in Relerence Example B or thai produced in Reference Example E is com- 
bined with the preparation of Reference Example GV, i ,. • • 

t - * * . 

' ■ . . - - - ' » 

Industrial Applicability 

[0588] .The combination agent of.the. present invention-is useful as a prophylactic or therapeutic agent 61 a disease 
such as rheumatism; arthritis etc. and other diseases 

[0589] This application is based on patent application Nos, 2000-396220 and 200", : 27572 filed in Japan the contents 
of which are hereby incorporated by reference. 

. - • 

Sequence Listing Free Text "» 
[0590] , 

i i 

Sequence Listing SEO ID NO:1 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEO ID NO:2 Oligonucleotide designed to act as a primer for PCR 

Sequence Listing SEO ID NO:3 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEO ID NO:4 Oligonucleotide designed to act-as a primer for PCR • 
Sequence Listing SEQ ID NO:5 Oligonucleotide designed to act as a prrmer for PCR 
Sequence Listing SEO ID NO:6 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEO ID NO:7 Oligonucleotide designed to act as a pr.mer for PCR" 
, , , Sequence Listing SEO ID NO:8 Oligonucleotide designed to act as a primer for PCR 
• ( Sequence Listing SEQ ID NO:9 Oligonucleotide Resigned to act as a primer for PCR 
Sequence Listing SEQ ID NO:10 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEQ ID NO:11 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEQ ID NO:12 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEQ ID NO:13 Oligonucleotide designed to act as a primer for PCR 
Sequence Listing SEQ ID NO:14 Oligonucleotide designed to act as a primer for PCR 
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Sequence Listing . . 
<110> Takeda Chemical industries, Ltd. 

• ■ ■ 

<120> Combined Composition 

i . • ■ 

<130> 09433 ' '• 

f \ . » 

* ' . * * 

< * T « 

<150> JP 2000-396220 • ■ . • 

<]51> 2000-12-26 

■ 

<150> JP 2001-27572 
<151> 2001-02-02 

* 

<160> 14 

* * ( 

<210> 1 
<211> 62 
<?12> DNA • 

<213>- Artificial. Sequence V . 

* 

\<220> \ ; . 

<223> Oligonucleotide designed to act as primer for PCR: 

* 

<400> 1 

accactcgag atggactaca aggacgacga tgacaagtct caggagaggc ccacgttcta 
cc 

<210> 2 • 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PCR. 
<400> 2 

acccggtacc accaggtgct caggactcca tctct 
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10 



<210> 3 - . ■ 

<211> 61 < • ' ' • • 

<212> DNA • 
<213> Artificial ^Sequence 

* 

* ■ 

■ i 

<220> . ' . • 

<223> Oligonucleotide designed to act as primer for PCR. 

* * * * 

* 

, 5 . <400> :■; . . . .' 

acaagaattc ataacatatg gctcatcatc atcatcatca ttccaagcca cccgcaccca 60 
3 ' 6] 

• * 

20 . <210> 4 
■ <211> 32 
<212> DNA 

<213> Artificial Sequence 

25 

<220> ' 

r m 

<223> Oligonucleotide designed to act as primer ..for PCiv.' 

30 i ' ' 

<400> 4 

■ • ' ' ■ . ■ •• ' ■ 

tcccgtctag actatgagtc ttctcccagg at 

- 

35 <210> 5 

<211> 45 ' 
<212> DNA 

<213> Artificial Sequence 



40 



45 



50 



55 



32 



<220> 

<223> Oligonucleotide designed tc act as primer for PCR. 
<400> 5 

ggctacttgg tggacgaggt ggccaaggag atggatgccg gctgc 45 

<210> 6 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
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I ■ 

* 

<220> ' » 

<223> Oligonucleotide designed tc act as primer fcr'PCR. 
<400> 6 

gcagccggca tccatctcct tggccacctc gtccaccaag tagcc 

<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 

> 

■ 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 

* 

i j 

<400> 7 ' ' 

■ 

cgcctctaga caagatgccc aacaacagca ctgc 

■ 

« 

<23C> 8 

<2J1> 34 ' .. 

<212> DNA .' . 

<213> Artificial Sequence, 

t i 

<220> , . 

<223> Oligonucleotide designed to act as primer for PGR. 

<400> 8 

cggggtcgac actactcaga attcttctca atgc 

. * * 

<210> 9 
<211> 62 
<212> DNA 

<213> Artificial Sequence 

* 

i 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 
<400> 9 
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15 



25 



45 



50 



55 



t < 



accactcgag atggactaca aggacgacga tgacaagtct caggagaggc ccacgttcia 60 
? c . < „• 62 



<210> 10 

... <21 ]>. 35 
<212> DNA 



<213> Artificial Sequence ' ' 



<220> 



<223> "Oligonucleotide designed to act as primer' for ?CR. 



1 1 • * t •■ 



<400> 10 

20 acccggtacc accaggtgct caggac'tcca tctct 35:* 

<2io> i] ' ' 

<211> 61 
<212> DNA ' 

<213> Artificial Sequence t 1 

♦ - i - 

30 ' • " <220> ' ' ». -.'• 

<223> Oligonucleotide designed to act as primer for PCR. 

<400> 11 

acaagaattc ataacatatg gctcatcatc atcatcatca ttccaagcca cccgcaccca 60 
a 61 

40 <210> 12 

<211> 32 ' 
<212) DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for PCR. 
<400> 12 

tcccgtctag actatgagtc ttctcccagg at 32 
<210> 13 • 



148 



EP 1 354 603 A1 



<211> 



45 



<212> 



DMA 



<213> 



Artificial Sequence 



<220> 



<223> 



Oligonucleotide designed to act as priner for PCR. 



<400> 



ggctacttgg tggacgaggt ggccaaggag atggatgccg gctgc 



<210> 14 
<21p 45 
<212> DNA 

* * ■ * 

I. 

<213> Artificial Sequence 1 

■ 

<220> 

<223> Oligonucleotide designed to act as primer for PCR. 

t 

i - 

<400> 14 ••• , • i 

* 1 * * » ■ 

gcagccggca tccatctcct tggccacctc gtccaccaag tagcc '.." 45 



1. A pharmaceutical agent comprising one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-a production 
inhibitor and one or more kinds of drugs selected from the group consisting of (1 ) a non-steroidal antiinflammatory 
drug, (2) a disease-modifying anti-rheumatic drug, (3) an anti-cytokine drug, (4) an immunomodulator, (5) a steroid 
and (6) a c-Jun N-terminal kinase inhibitor in combination. 

2. The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is a 1 ,3-thiazole compound substituted at the 5-position by a pyridyl group optionally having substituents, or 

" a salt thereof or a prodrug thereof. 

3. The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is a compound represented by the formula 



Claims 




3 



j ^)-R 1 (la) 



R 



wherein 
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4. 



represents a hydrogen atom, a hydrocarbon group optionally having substituent(=) a heteroovrlir r,rn„n 
optionally-having subs,i,uen,(s) ; an amino group optionally having substituen an acy ' 
represents a pyridyl group optionally having substituent(s) and V 9 P " . 

represents an aromatic group optionally haying substituent<s) : a^salt thereof or a prodrug thereof. 



R 1 




R2a represents an aromatic group optionally having substituents 
X a represents an oxygen atom or an optionally oxidized sultur atom 

^^^i^zz^zzt t: su,,uf aiom or a 9roup represen,ed py ihe 

or an acyl group) and * 9 31 ° m " h y dr0Carbon 9'°up optionally having substituents 
IrTovZ*™?. " 3 diVa ' em aC * CUC W™*°» 9'oup optionally hav.ng substtuents, or a sa„ thereof. 

' Ire/is' N Is a , 9em °'f " 1 * Wh6rein P38 MAP kinaS ^ inh ' bi,0r and/or the TNF -« P^ciion inhibitor 

•.N.5.(2-b^zylam,no^ . , 

'J t e,hox yP hen y | )-2-methy|.1, 3 .,hiazo|.5-y.].2-py r idyl]ben 2 amide. .,- 
' £ 4 h ^°;°f ?TJf; f ^hylphenyl)-1 .S-thiazol-S-ylJ^pyridylJphehylacetamide, 
^-f 4 ^-ethyl-4-(3-methylphenyl,-l,3.thiazol-5.ylJ-2- P yridyl]phenylacetamide . 
MMolr, VP henyl) - 2 -P ro Py M ^- ,hia2o| -5-y')-2-pyridyl]phenylacetamide 
* l t ( ^ me,hylphenyl) - 1 ' 3 - ,hiazo| - 5 -y , ]- 2 -Py rid y | JP hen y | ^etamide, 
m' K"K" ( t m , V l P hen y | )-2-(4-methyllhiophenyl)-l ,3,thiazol-5-yl]-2-pyridyl]phenylacetamide 
N-4 -[2-ethy.-4-(3-methylphenyl)-l4-thi a z. 0 |-5:yl]-2- P yridyl]benzamiae eny,ace,amide - 

J • J It' met h hy,phenyl) - 1 • 3 - thia20| - 5 -y | ]-2-pyridyl]-3-(4-methoxyphe n yl)pro P ionamide 
■ hy '-^ethy phenyl).1 .S-thiazol-S-yn^-pyridylH-phenylbutyramide 

N- 4- 4- 3.m e thyl P henyl) : 2-propyl-1 ,3-,hiazol-5-yl]-2-pyrid y l]benzamide, 

3 ; ,T1 l e ; h y'P hen y | )-2-pro P yl-l .S-thiazol-S-ylJ^-pyridyll-S-phenylpropionamide 
N- 4- 2-buty-4-(3-methyl P henyl)-l, 3 -thiazol-5-yl]-2- P yridyl]benzamide . 

N- 4- 2- 4- uoro P henyl -4- 3-methy, P heny.)-1,3-thiazo.-5-ylJ-2- P yridyl]benzamide. . 
Et TI, y > m 3 " methylphenyl) -^ 3 - ,hiazo| - 5 :y | J-2-Pyridyl]-N-(3.phenylpropyl)amine 

l b ;" zy !- N -^ " • - ■ 

Et (3 r,!^ P ^^'^^^^^^^^^-S-y^^-Pyridyll-N-p-phenylpropynamine 
N-[4-[2-butyl-4-(3-methylphenyl)-1 ^-thiazol-S-ylJ^-pyridylJ-N^-phenylethyDamine 
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N-|4-|2-butyl-4 : (3-methyfphenyl) 

N-benzyl-N-[4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)-i : 3*thiazol-5-yl]-2-pyridyl]amine ; 
N-[4-|4-(3-methylphenyl)-2-(4-methylthiophenyl)-1 .3-thia20l-.5-yl]-2-pyridyl]-N-(2-phenylethyl)amine ; - ■ 

N-[4-|4-(3-methylphenyl)-2-(4-methylthiophenyl)-i ; 3-thiazol-5-yl]-2-pyric(yl]-N-(3-phenylpropyl)amine. 
N>[4-[4-(3-melhylphenyl)*2-(4-methylsultonylphenyl)-1 s 3«thiazo|-5-yl]-2-pyridyl]benzamide : 
N-[4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 : 3-thiazol-5-yl]-2 l pyridyl]phenylacetamide. 
N-[4^4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 : 3-thiazol-5-yl]-2-pyridyl]-3-phenylpropionamide : ' 
N-benzyi-N-[444-(3-melhylphenylj-2-(4-melhylsulfonylphenyl)-1 ; 3-thiazol-5-yl]-2-pyridyl]amine : 
N-[4-[4-(3-methylphenyl)-2-(4-methylsultonylphenyl)-1 : 3-thiazol-5-yl]-2-fDyridyl]-N-(3-phenylpropyl)amine : 
NT[4-[4-(3-melhy)phenyl)-2-(4-methylsullonylphenyl)-1 : 3-thiazol-5-yl ( ]-2-pyridyf]-N-(2-phenylethyl)amine. 
N-(4-fluorobehzyl)"N-[4-|4-(3-methylphenyl) : 2-(4-meihylsul1onylphenylj l 1 ; 3-thiazol-5-yl]-2-pyridyl]amine : '. 
(S)-N-[4-'(3-methylpheny!)-5-(2-(1 -phenylethylamino)-4-pyridyl)- 1 .3-1hiazol-2-yl]nicotinamide : 
^R)-N-[4M3-metfiylphenyl)-5r(2Ml-phenylethylamino)-4-pyridyl)-1 ^hiazol^-yQnicotinamide, 
(S)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylaminoV4-pyridyl)-1 : 3-thiazpl-2-yl]-2-methylnicotinamide : 
(R)-N-[4-(3-methylphenyl)-5-(2-(1 -phenylethylamino)-4-pyridyl)- 1 : 3-thiazol-2-yl]-2-methylnicotinamide ; 
(S)-N-[4-(3-methylphenyl)-5-(2-(l-phenylethylamino)-4-pyndyl)-l .3-thiazol-2-yl]*2-chloronicotinamide 1 . 
(R)-N-[4-(3-methylphenyl)-5-(2-(1-phenylethylamino)-4-pyridyl)-1 : 3-thiazol-2-yl]-2-chloronicotinamide : 
(S)-N-[4-(3-methylphenyl)-5-(2-(V-phenylethylamino)-4 : pyridyl):l : 3-thiazol-2-yl]-2 : methoxynicotinamide ; 
(R)-N-|4-(3-methylphenyl)-5-(2-(1-phenylelhylamino).-4-pyridyl)-l .S-lhiazol^-yll^-methoxynicotiriarhide, - , 
N-|5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1 .3-thiazol-2-yl]nicotinamide, 
N-[5-(2-benzylamino-4-pyridyl)-4-(3-methylphenyl)-1 : 3-thiazol-2-yl]-2-methoxynicolinamide. 
N-[5-(2 : benzylamino-4-pyridyl)-4-(3-methyiphenyl)-1 : 3-thiazol-2-yl]-2-chloronicotihamide : 
rsl-|5-(^-behzylamino'-4-pyridyl)-4-(3-methylphenyl)-1 : 3 : thiazol-2-yl]-2-metr)ylnicotinamide : 
N : |5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 : 3-thiazo!-2-yl]nicolinamide : 

N-[5-(2-benzoylamin6-4-pyridyl)-4-(3-methylphenyl)-1 ; 3-thiazol-2-yl]-2-methylnicotinamide : . 
N-[5-(2-benzoylamino-4 : pyridyl)-4-(3-methylphenyl)-1 .3-thiazol-2-yl]-2-chloronicotinamide. 
N-[5-(2-benzoylamino-4-pyridyl)-4-(3-methylphenyl)-1 ; 3-thiazo!-2-yl]-2-melhoxynicotinamide ; 
•(S)-Nr(1 -phenyl&hyl)r4-[2-ethyl-4-(3-methylptienyl^^^^ '. ♦ •. 

(R)-N : (1 -phenylethyl)-4-[2 : ethyl-4-(3-methylphenyl)-1 : 3-thiazol-5-yl]-2ipyridylamine. 
(S)-N-(1-phenylethyl)-4-|4-(3-methylphenyl)-2-propyl-1 ^^thiazol-S-ylJ^-pyridylamine, 
(R)-N-(1-.Dheny<ethyl)-4-[4-(3-methylphenyl)-2-f)ropyl-1 : 34hiazol-5-yl]-2-pyridylamine : 
• (S)-N-(1-phenylethyl)-4-[2-butyl"4-(3-methylphenyl)-1 : 3-thiazol-5-yl]-2-pyridylamine; 
(R)-N-(1 -phenylethyl)-4-[2-butyl-4-(3-methylphenyl)-1 ^-thiazol-S-ylj^-pyridylamine/ 
(S)-N-(1-phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methylthiophenyl)>1 : 3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(1-phenylethyl)-4-[4-(3-methylphenyl)-2-(4-methytthiophenyl)-1 : 3-thiazol-5-yl]-2-pyridylamine, 
(S)-N-(1"phenylethyI)-4-[4-(3-methylphenyl)-2-(4-methylsulfonylphenyl)-1 .S-thiazol-S-ylJ^-pyridylamine, 
(R)-N-(1-phenylethyl)-4-[4-(3-methylph ^-thiazol-S-yl^-pyridylamine, 
(S)-N-(1-phenylethyl)-4-[2-(4-fluorophenyl)-4-(3-methylphenyl)-1 ,3-thiazol-5-yl]-2-pyridylamine, 
(R)-N-(1-phenylethyl)-4-[2-(4-fluorophenyl)-4-(3^methylphenyl) : 1 : 3-thiazol-5-yl]-2-pyridylamine, or a salt thereof- 

The pharmaceutical agent of claim 1 , wherein the p38 MAP kinase inhibitor and/or the TNF-a production inhibitor 
are/is a compound represented by the formula 




(no 



wherein 

a isNorC; 
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b is CH when a is N : or O when a is C: 

= denotes a single or a double bond dependent upon whether the azole ring is an imidazole or an oxazole rinq- 
is IN or CH: a " 

W b is-NR 6b -Y b - : -O'^ or-S-,; . 

- where is a hydrogen atom.. C V4 alkyl group. C 3 . 8 cyeloalkyl group, C 3 . £ cycloalkyl-C, 3 alkyl group 
• Ce-ie aryl group, C 3 . 16 heteroaryl group, C 7 . 1S aralkyl group or C 4 . 19 heleroaralkyl group, and -Y h - i* C " 
alkylene group or a bond; ■ . b v< 

is phenyl group, optionally substituted by one or more substiluents selected from a halogen atom trifluor- 
omethyl, cyanc, amido, thioamidp, carboxyla.e, ihiocarboxylate, C V4 alkoxy, C V4 alkyl. amino, and mono- 
or di-C V4 alkylamino; . \ 

is a hydrogen atom, a halogen atom, C,. 10 alkyl group, C 2 . 4 alkenyl group, C 3 . 10 cyeloalkyl group C 1P 
heterocycloalkyl group, C 6 . 16 aryl group. C 3 . lf heteroaryl group or -CH^NH-CiNHJNH- (wherein' cf ! 
alkyl group, C 2 . 4 alkenyl group, C 3 . 10 cyeloalkyl group, C 3 . 16 heterocycloalkyl group. C 6 ie aryl group C ' ° 
heteroaryl group and -CH=N.NH-C(NH)MH 2 are each optionally substituted by i to 4. substiluents seiecied 
from C 14 . alkyl optionally substituted.by hydroxy, halogen atom, halo-substiluted-C, 4 alkyl hydroxy C 
alkoxy, C alkylthio, carboxy, carbony! optionally substituted by C v6 alkyl or C v6 alkoxy. amino, mono- or 
di-C V4 alky ammo and 5 to 7 membered N-heterocyclic group optionally (unher containing heteroatom(s)) 
is C 6 6 aryl group, C 3 . 16 heteroaryl group or C 3 . 12 cyeloalkyl group each of which is optionally substituted 

' r L f S Se ' eC,ed 1f0m Cl - 4 a ' kyl nal °9en, halo-substjtued-C,., alkyl. hydroxy, C, 4 alkoxy 
C, 4 alkylth.0, ammo, mono- or di-C V4 alkylamino and 5 to .7 membered N- heterocyclic group optionally 
further containing heteroatom(s), or a sall thereol or a prodrug thereof. ' 

The pharmaceutical agent of claim 1, which is a prophylactic or therapeutic agent of asthma, chrome obstructive 
pulmonary disease (COPD), allergic disease,, inflammation, Addison's disease, autoimmune hemo.wic a em a 
systemic lupus erythematosus. Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction' 

,roh if -Tr a ; sp : nal cord '"r* brain edema mui,ipie sci — m ^™^ ^j^. 

mon^ 2 r *' !^ arthrit ' £ ' 0£teo P° ros ^ l0 * e ™a. Crohn's disease, ulcerative colitis, chrome pneu- 
mon,a,p u |monarys,l,co S ,s,pulmonarysarcoidosis,.pu^ 

Jakob disease, virus infection, atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris cardiac ihf- 

aret on"' h 0 n n9 f " ^ ,ai ' Ure ' C "* e ' de,idenCy < aCUt6 infarction' prognosis of cardiac 2- 

arct.on, hypertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant tumor immunological 
rejection associated with transplantation, dialysis hypotension or disseminated intravascular coaguIaZ 9 

• roste^hT ,iCa ' a9en ' ^ daim V WhiCh i£ 3 Pr ° phylac,ic ^therapeutic agent of chronic rheumatoid arthritis 

i ™ 

9. A method for the prophylaxis or treatment of asthma, chronic obstructive pulmonary disease (COPD) allergic 
d s L s S e " lammat ' 0n ■ Add *°"'* *sease, autoimmune hemolytic anemia, systemic lupus erythematosus ' C hn's 
disease, psoriasis rheumat^ cerebral hemorrhage,. cerebral infarction, head trauma, spinal cord injury brain 
edema, multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, diabeTe a" 

rL!^S° r0S ' S ' r 6 " 1 ' 8, C :° hn ' S diSeaS6 ' U ' CeraliVe C0 ' itiS ' Chr0niC pneumonia ' P ulm °"ary sil cosis, pulmo- 
nary sarco ( dos,s, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt- Jakob disease/virus infection 
atopic dermatitis, AIDS encephalopathy, meningitis, angina pectoris, cardiac infarction, congestive heart a2e 
ch onic cardiac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hypertension acute ca diac' 
detoertcy hepatitis, kidney failure, nephritis, malignant tumor, immunological rejection associated wUh t ransTn 

fective amount of one or more k.nds of a p38 MAP kinase inhibitor and/or a TNF-ct production inhibitor and an 

^17^ J 1 "/ m ° re ° f dm9S S6leCted ,r ° m the ^ °< 0) a non-steroLL amifn 

5) a S i Z B I Tn*^? ^1 anti - rheuma,i(? ^ < 3 > an anti-cytokine drug, (4) an immunomodu.ater, 
(5) a steroid and (6) a c-Jun N-terminal kinase inhibitor in combination to a mammal. 1 \ 

1 °' !st^l°l f l ,h o e « Pr0PhylaXiS ° r tr ! a,mem ° f Chr ° niC rheuma,oid arthri,is or osteoarthritis, which comprises admin- 
strat.on of an effective amount of one or more kinds of a P 38 MAP kinase inhibitor and/or a TNF-a production 

ItemSi^- 8 ! " I" 01 " 11 ° f " m ° re KindS ° f drU9S Se,eC,ed ,rom lhe 9-up consisting of (1) non 
SS! r? 7 ; P 8 disease - mod ^9 anti-rheumatic drug, (3) an anti-cytokine drug. 4 an im- - 
munomodulator, (5) a steroid and (6) a c-Jun N-terminal kinase inhibitor in combination to a mammaL 

1 1 . Use of one or more kinds of a p38 MAP kinase inhibitor and/or a TNF-cc production inhibitor and one or more kinds 



8. 
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10 



of drugs selected from the group consisting ol (1) a non-steroidal antiinflammatory drug : (2) a disease-mocjifying 
anti-rheumatic 'drug. (3) an anti-cytokine drug : (4) an.immunomodulator. (5) a steroid and (6) a c-Jun N-terminal 
kinase inhibitor for the production of a prophylactic or therapeutic agent of asthma : chronic obstructive pulmonary 
disease (COPD) : allergic disease, inflammation Addison's disease, autoimmune hemolytic anemia, systemic lupus 
erythematosus, Crohn's disease, psoriasis, rheumatism, cerebral hemorrhage, cerebral infarction, head trauma, 
spinal cord injury, brain edema,. multiple sclerosis, Alzheimer's disease, Parkinson's disease, amyotrophic lateral 
sclerosis, diabetes, arthritis, osteoporosis, toxemia, Crohn's disease, ulcerative colitis,. chronic pneumonia, pul- 
monary silicosis, pulmonary sarcoidosis, pulmonary tuberculosis, cachexia, arteriosclerosis, Creutzfeldt-Jakob dis- 
ease, virus infection, atopic dermatitis, AIDS encephalopathy.-meningitis, angina pectoris, cardiac infarction, 1 con- 
gestive heart failure, chronic cardiac deficiency, acute myocardial infarction, prognosis of cardiac infarction, hy- 
pertension, acute cardiac deficiency, hepatitis, kidney failure, nephritis, malignant tumor, immunological rejection 
associated with transplantation,- dialysis hypotension or disseminated' intravascular coagulation. 



15 



12. Use of one or more kinds of ap38 MAP kinase inhibitor and/or a TNF-u production' inhibitor and one or more kinds 
of drugs selected from the group consisting of (1) a non-steroidal antiinflammatory drug, (2) a disease-modifying 
anti-rheumatic drug,. (3) an anti-cytokine drug, (4) an immunomodulator, (5) a steroid and (6) a c-Jun N-terminal 
kinase inhibitor for the production of a prophylactic or therapeutic agent of chronic rheumatoid arthritis or osteoar- 
thritis. 
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